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Vic dambuster 

6502 assembler 
More BBC secret 

Atom intelligent typewriter 



LONELY Genie I Microcom- 
puter, early eighties, with large 
peripheral family but currently 
unattached, would like to meet 
interesting, attractively pack- 
aged software, Genie or Tandy 
specification, for programming, 
problem sol . Ing, entertain- 
ment and long-lasting 
friendship. Reply in confi- 
dence. Box No RS232. 
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Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't 
be long before you will want to expand your system with some of the wide range of peripherals which 
make up the complete Genie System. 




Firstly there is the 

Expansion Box 9 

which immediately expands your 
Genie's capacity to 32K RAM, and 
up to 48K RAM if required. It can 
be connected to 4 disk drives, a 
printer, RS232 interface or S100 
cards. 



Then there is the 



Printer, 

a compact unit with 80 column, 5 x 

7 matrix print-out, which connects 

to your Genie through the 

Expander, or via the Parallel 

Printer Interface. 





The Disk Drive 

gives you greater storage 



i^l^Wtif Ml*l(Mllr:M[*[*jHF[nn.^M 



file handling, with the option of 
double-density through a 
special adapter. 
New Dual Disk Drive 
now available! 



Finally, there is Genie's very own 

12? Monitor, 

a must if you want to let the rest of 
the family watch their TV. in 

peace! 
Available in B & W or green tube. 




The supreme advantage of the Genie I system is 
its compatibility with the TRS 80, which means 
that literally 1000's of pre-recorded programs are 
already available, just waiting to be plugged into 
your Genie! 

The recent improvements in the Genie system, 
including Extended Basic, sound unit and 
machine language monitor, make it the ideal 
system for the committed hobbyist, and an 
excellent ajjd easy-to-use educational tool. 



SPECIAL TECHNICAL GENIE 
HOT -LINE ON 0629 499S 

for all your technics! advice and service back-up on any 
aspect of the Genie system direct from the experts! 



Please send me FREE, 16 page colour brochure on the 
Genie Computer System. I enclose 25p postage. 



Name 



Address 



Telephone . 



YC-82 




7l Chesterfield Road, 
V Matlock, 
• x :' ' Derbyshire DE4 5LE. 



MAf *1 WlillftK Telephone: 0629 4995 



Telex: 377482 LowlecG. 




YOUR LETTERS: I / 

Poking fun at the Spectrum; machine code. 

NEWS: I O 

Two new £200 colour micros — MPF-II and 
Colour Genie; Jupiter's £90 fast Forth Ace; 
Acorn's BBC voice unit. — ^ 

COMPUTER CLUB: Z. I 

This month computers at the Fox and Goose 
read out poetry to the West London Computer 
Club. OO 



BREAK THE 



BARRIER; 




Tim Langdell tries everything from bleeps to 
speech synthesisers as he tries to persuade his 
ZX-81 to speak and be spoken to. f\CS 

SPECTRUM SOFTWARE: ^.O 

Boris Allan confronts random Beefeaters and 
looks into a crystal ball as he checks out 
Spectrum programs. O/"* 

NEWBRAIN REVIEW: O D 

Two years after its launch, the NewBrain is 
now available in quantity. Simon Bcesley finds 
out who needs a NewBrain now. 
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INTERVIEW: OO 

Hermann Hauser, Acorn's technical director, 
reveals the Electron's secrets and tells how the 
BBC Micro was made. 

VIC DAMBUSTER: *\Z. 

Stop Dave Smallbrook's Nibblers and save the 
dam. - __ 

INTELLIGENT TYPEWRITER: T" / 

When it comes to word processing Dave 
Berry's routines will make your machine 
brighter than the average Atom. _ .- 

B-52 BOMB-RUN: OU 

Unless the bomb aimer can clear a landing 
strip below, S A Nicholls's ZX-81 game will 
crash. 

BBC TIPS: 04 

.More operating system calls and special 
effects. 

VIC-20 ASSEMBLER: OO 

Philip Horton puts it all together. 



SPECTRUM DISASSEMBLER: 

David Home takes it all apart. 



BASIC DIALECTS: 

Tony Edwards makes translating easier. 



62 
64 



68 



ZX-81 INDEXER: 

Indexing a record collection or library is 

simple with John Watson's program. 



ZX-81 MACHINE CODE: / £- 

Kathleen Peel continues her guided tour 
through machine code. 



MIDWICH MC 



IV 




Tough, cheap and versatile — will the new 
Midwich MC impress engineers and scientists 
as much as it did John Dawson? r\r\ 

RESPONSE FRAME: 0«5 

More answers to your technical queries. 

FINGERTIPS: OD 

Our pocket computer and calculator column. 

SOFTWARE FILE: Ov? 

Eight packed pages of programs for the ZX-81, 
Spectrum, BBC Micro, Vic and others. 

COMPETITION CORNER: \jO 

Result of July's Birdcatcher and a new 
competition for a £15 book token. NewBrain 
crossword falls between pages 26 and 27. 

Cover photograph by Stephen Oliver. 



EDITORIAL 



MANUFACTURERS HAVE PUSHED the prices of micros offering colour and sound into a 
steep nosedive; no-one will be too bothered if they never pull out of it. But to be able to 
drop so far so quickly the machines at the lowest end of the price range have had to 
jettison all unnecessary weight. In the name of price-streamlining, full sound facilities arc 
often nudged through the escape-hatch at an early stage. 

As a result wc have the Spectrum, which seems to have been designed to satisfy popular 
demand for inaudible noise, and the Dragon 32's endearing croak. This kind of facility 
makes the whole theme of sound appear limited. Yet until now low-cost computing has 
neglected everything from music, through synthetic speech to voice recognition. 

Sound will be at the very heart of the way micros operate and are operated in the near 
future, and games-playing may well be the force which will put it in that position. After 
all, joysticks and track-balls had languished in computer laboratories until the advent of 
consumer computer games. 

The prospect of large sales of games using, say, speech recognition — the most 
problematical area in sound — could make manufacturers put more money into its 
development. Then those who enjoy battle games could easily find themselves in 
command of a squadron of aircraft on the screen, giving verbal "bandits at two 
o'clock"-type warnings to fellow pilots while fending off attacks using joystick control. 

If that sounds too futuristic, there arc instances much closer to the present where sound 
could be used and for which relatively inexpensive hardware already exists. As usual, 
software development lags behind. Take, for example, computer speech. You can buy 
specialised chips which hold all the phonemes in English but hours must be spent 
programming the device to speak even the simplest phrases with the correct pronunciation 
and inflection. Music must be the most obviously neglected area — the chips exist and a 
small piano-format keyboard could be offered with most micros for little extra cost. It 
would be easier to connect than a joystick. 

Tomorrow's computer buffs will be mystified that manufacturers only turned to sound 
when they wanted a new feature to tempt the buyer. As they chat with their machines they 
will wonder how we ever managed without it. 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The ZX99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
files. This is achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output allowing connection with 
any such printer using the full ASCI I character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable baud rate up to 9,600 

• SPECIAL FEATURES 

There are so many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The ZX99's ROM contains 
the tape drive operating system and the conversion to ASCII 
fnr the RS232C output. 

There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 




Now only 

£49. 95 



plus 

£2-95p+p 



• ZX99 SOFTWARE 

We now have available "Editor 99", a quality word processing 
program including mail-merge, supplied on cassette for £9.95. 
Also following soon: 

* Stock Control (October) 

* Sales Ledger (November) * Debtors Ledger 

* Business Accounts * Tax Accounting 

Dept. YC5 Data - Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 



V 



dotQ-Q/zette, 

44. Shroton Street 
London NWl 

Tel 01 258 0409 




• FERGUSON CASSETTE RECORDER £28 inc. p&p 

Tested with ZX81, Acorn, BBC, Dfagon etc. etc. 
Features: Din, Ear, Mic. and Remote sockets. 
Tape Counter, Tone Control, Built-in Mrc, 
Autostop. Battery/mains. Recommended by 
Acorn for use with BBC computer. 

• STAR DP8480 

RS232C (SERIAL) £285 plus £6 

Securicor delivery 

CENTRONICS (PARALLEL) £265 

plus £6 Securicor delivery 



This professional printer works with almost any 
computer with very good upper and lower case 
typeface. 

• Bi-directional • 80 column width (10" paper) 

• Switchable — Tractor or Friction Feed 

• 80 chrs. per second 




& 



►BBC CASSETTE LEAD 

7 pin plug to two 3.5mm plugs and one 2.5mm plug 
Only £2 inc. P&P. 

Other leads available — please telephone. 

H 




• 2,000 SHEETS OF 
PRINTER PAPER 
£19.50 plus £3.50 p&p. 

E690 REVOLVING CASSETTE RACK 

Single - £2.99 (holds 32 tapes or 20 in cases) 
Double - £5.99 (holds 64 tapes or 40 in cases) 
Treble - £8.99 (holds 96 tapes or 60 in cases) 
Quad - £11.99 (holds 128 tapes or 80 in cases) 

All plus £1 p&p. 



DER FORM 



COMPUTER CASSETTES 

High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available. 

C5-35p C10-37p C12-38p 

C15-39p C20-41p C25-43p 

C30 - 44p 

P&P 10% (min. charge £1.50) 




Dept. YC5 Data - Assette, 44 Shroton Street, 
London INW1 6UG. 01-258 0409 






Code 



Item 



No. 



Price 



P&P 



Cheques/PO made payable to Storkrose Ltd 
Charge my Access/Visa No 



Total 



Name 
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loft ware for all 

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725 



Announce the launch of their range of UjUJkD programs 




For Model B only. 



Grand Prix 




Time Trials around our race track. 
Includes computer controlled car 
to hinder your progress. g± _ AC 
9 levels of difficulty. XJD.SO 



€ 



subst mnsE 



For Model B only. 
Our own version of this popular Arcade game. 
With colour & sound. 
9 levels of difficulty. 



£6.95 



IEHIPil% 



For Mode! A or B, real time 
advanced Startrek Game. 

Extra facilities include "probe satellites", 
"damage reports" & "on-board computer" 




£7.95 



Cobra/Robo-Swamp A ^ •" 

For Model A or B (please state 
version required). Two addictive 
^p AC graphic games - 
jbO.^73 insomniacs delight! 



■ffi 




J.R. 



For Model B only. Two player game, 
features include exploration, drilling, 
employment and **.**. #*^ 

Price Wars. £6.95 




For Model A or B 9FITF1EF15E 

Accepts up to ten definable fields. 

Facilities include Quick Search, Sort 
and Hard copy — capable of storing up 
to 300 complete records £■ Q QC 
n memory (Model 8). Xp 9i«rJ 



III III Pi^ 



For Model A or B. Classic Arcade 
game. With colour and sound. 



£6.95 







We are looking for good 
quality programs covering games, 
utilities and education. We pay excellent royalty 
rates. Please write or phone us on (0708) 60725 

J Dealer enquiries also welcome. 



Paralander T /l V!il 



For unexpanded model,graphics 
and sound are incorporated into 
this absorbing battle between you 
(the dare-devil)-and the elements. 




fl £4.50 



ZX Spectrum 
DisassBmCilar 

£4.00 



Useful Utility Programme. 
Fits in 16K. 



Character Generator 

For Model B only. Useful utility program 
enables user to re-define character set 
using Mode 4. Displays new character 
O Jk AC in graph form. 



a 
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We're only a few minutes 
from your Post Box. 

So why not try our 
mail order service. 




Please send me:- 



Attention 

Dragon Owners! 

Software Coming Soon! 



I enclose Cheque/P.O. for 



Add £1 p&p per order.^ 

£ 



Pl«as* debit oiy 
Access/ Bare I ay card No. 



: 



Name ... 
Address 



Make cheques/P.O. payable to: SOFTWARE FOR ALL 
72 North Street, Romford, Essex. 
Tel: Romford (0708) 60725 






(4 
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On Atari & VIC computer hardware 



If your order contains over £120 worth of computer hardware apply now for 
interest free credit by telephoning: Mail-order: (0702) 552911 
London Shop: 01-748 0926 Southend Shop: (0702) 554000 or write to P.O. Box 3, 
Rayleigh, Essex SS6 8LR 

You pay 10% down, then 10% per month for a further nine months, (to 
nearest penny) Example: VIC20 Colour Computer. Cash Price £199.99. 
Credit terms: £19.99 down then £20 per month for nine months: Total £199.99. 
Credit quotations on request. 



The VIC20 Colour Computer 




could be yours this week for just 
£19.99 down. 

Cash price and total credit price £1 99.99. 

Order as AF47B 



Introduction to BASIC Cassettes 

Parti {AC57M) £14.95 

Part 2 (AC58N) £14.95 

Joysticks and Paddles: 

Single Joystick (AC53H) £7.50 

Pair of Joysticks (AC37S) £13.95 

Le Stick (AC45Y) £24.95 

Pair of Paddies (AC3QH) £13.95 

Programming Aid Cartridges 

Super Expander: 3K RAM and Hi-res graphics 
(AC54J) £34.95 

Programming Aid: Additional commands. 

function Key programming etc. 

(AC55K) £34.95 

Machine Code Monitor (AC56L) £34.95 




VIC 20 ACCESSORIES: 

C2N Cassette Unit (AF48C) £44.95 

VIC20 Printer: (AF49D) £230.00 

80 characters per line, 30 characters per 
second, tractor feed, full aiphanumerics and 
graphics, double size character. 



VIC20 Disk Drive: (AF50E) £396.00 
170K storage on standard single-density, 
single-sided, soft-sectored floppy disks. 

Add-on RAM Cartridges: 

3KRAM (AF51F) £29 95 

8KRAM (AF52G) £44.95 

16KRAM (AF53H) £74.95 

Memory Expansion Board: 

6 ports for plug-in cartridges 

(AF54J) £12595 



Qame Programs 

Avenger Cartridge 
Star Battle Cartridge 
Super Slot Cartridge 
Jelly Monsters Cartridge 
Alien Cartridge 
Super Lander Cartridge 
Road Race Cartridge 
Rat Race Cartridge 
Blitz Cassette 

Books About VIC 

Learn Programming on 

the VIC 
VIC Revealed 
VIC Programmers 

Reference Guide 



(AC59P) 
(AC60Q) 
(AC61R) 
(AC62S) 
(AC63T) 
(AC64U) 
(AC65V) 
(AC66W) 
(AC67X) 



(WA31J) 
{WA32K) 



£19.95 
£19.95 
£1995 
£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£4.99 



£2.50 
£11.50 



(WA33L) £16.50 
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4 Consoles available; 
Atari 400 with 16K RAM 
Atari 400 with 48K RAM 
Atari 800 with 16K RAM 
Atari 800 with 48K RAM 

Lots of other hardware: 



(AF36P) £249.95 



(AF37S) 
(AF02C) 
(AF55K) 



16K RAM Module 

(AF28F) £50.00 48K RAM Module 

(AF06G) E299.95 48K Upgrade for400 

(AF04E) £265.00 Floppy Disk 

(AF41U) £59.95 Le Slick 

(AF42V) £59.95 Joystick Controllers 

(AF29G) £135.00 For full details ask tor our hardware leaflet 

(AF43W) £169.00 (XH54J) SAE appreciated 

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER'S CLUB. An independent user's group 

Four Issues of the club magazine for only £1 .60! Address your subscription to Ron 



Cassette Recorder 
Disk Drive 
Thermal Printer 
Printer Interface for 400 
Printer Interface for 800 
interface Module 
Versawriter 



£319.00 
£499.00 
£590.00 



(AF08J) 

(AF44X) 
(AF45Y) 
(YX87U) 
(AC45Y) 
(AC37S) 



£55.00 
£125.35 
£75.00 
£2 50 
£24.95 
£13.95 



THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 



Adventure Games 

■'. I.'TXX 

■ Onon 
IXilr.toncSfllRyn 

to R«Aft<: 
AnakX)Advi- •• ■ 
AtweniuiBUia 
Pirates Adventure 

Mission tmoossiDte 

voooooUMie 
ineCoum 
Str.ingc Odyssey 
Mysfcryfun House 

: OOlpnOni 

Ghost Town 

S.1V.W1SI-JIXII 
\jixtl! 

Gotten voyage 
Energy CNr 

10 ''.!>'• 

Teach- Younell Prog 

ConverMKinalfrench 

Conversational German 
Conversational Spanish 
Conversational Italian 
Touch Typing 
States (Capitals 
tcrcoean Countries 4 
Capitals 

Lr.irn Programming 
invtUMxi to Programming 
Basics 0! Animation 

Bases a i Animation 
Player MissA; Graphics 
Player Missile Graphics 
Display L«t$ 
Display Lists 
HoWVcrtical Sen* 
Hoti//vcr ticai 5 



iftOWi 
• 5022VI 
C ?4K-M 
■m <3Q25Cl 
3?Klf»33li 
?4K iBOOOAi 
- -■ JOIU) 
?4K |BOO?C) 
-■ 

24K fB004[) 

Z4K iBQ05Fi 

24K fOUOWii 

?4K(8C0/H| 

?4K (B008JI 

?<K IB009K) 

?4K iBOttX) 

C ?4K (B011MI 

C 16* tVCMHl 

C-8K-iYGttKl 

ram* 

5C 16K (l?G44)Ci 
SC-16K-(YG4SY] 
5C-16K-(¥G46A| 
5C 16K-IYG476) 
2C 16K (YG49DI 
C 24K (YG56L) 



■ 
C I}?*,- 
C 3?f. 



f?3*> 

EI89S 
f14 96 

Cl4fc> 

ri6 9i 

fi4 9b 
114 95 
ft 4 % 
• » - 
rt4 9i 
SUSb 
£14 & 
£14% 

£14 95 
fi4 95 
£14 9b 
£14 95 

£9 9:. 

£9 95 

£39 95 

£39 95 
£33 95 
£39 95 
£1595 
£9 95 



Paget :' ■'* -C-thX 

Pace Ftipoing 24K 

BiiMiii-.'. Program* 

Visieic -0-32K 

worflProcesso." -D-32K' 

Calculator -D-24K 

Graph-H -C-16K 

Statistics C-W' 
Arcade Games 

Sta^naxiers -i 8K- 

Aster«s E-8X 

Spaceinvaoers E-8K- 

MissiieCommana •. sk 

Super Breakout -£-8K 

TariTrek -C-24K 

Tan Trek D 32K 

Star Trek 3. 5 -C-32K 

Race riSpace -C-16K 

Snooting Gaiety C i6K 

MounpoShool -C-16K 

Jawbreaker D-48K 

Baskctoai F 8K 

Tank Trap -C- :6K- 

tanktraj D 32K 



•(B055KI C1195 
(B056ti £1195 
0CH57MI f^OO 

m39Nl£H9 95 

(YG42V. £99 95 
(VG5CEI £16 95 
(YG51F) £13 95 
<yG52Gi £13 95 



Home Game Programs 



016MYG57M) £9 95 



C 8K (YG13V/1 
C32K(B057M| 
D-32K (B058N) 
C 16K (B059P» 
D-24K(BQ600) 
-C-16K-IB051F) 
D ?4K (B052G) 
• C-16KIBC53HI 

•0?4K(B0S4J| 



£15 95 

rn 95 

£1195 
£18 95 
£18 95 
£1195 
£1195 
£1195 
£1195 



Scram 

Cypher Bowl 
Thunder tS>4no 
RotatingTaT 
Lunar lancer 
Sunday GoH 
Dan* 

Tournament Pool 
Snooker &8iHta!ds 
Cness 

CnMageSOoR n « 
PekerSotnaie 
Btaaiack 



•C-16/24K 
C-32K 



•r>: 
16K 

16K 
16K 
T6K 
•l&K 
I6K 

■-. 

-C-I6K 

C 8K 



■ -.-■::. 

rGSOQ 

[YG70M 

|VG64U) 
IYG67X) 
[YU6PJ 

(YL37S) 

B035C 

•: 8036=1 
(BQ12NJ 
■(BtoOi 
;YS61R» 
IYL34M) 
IYL35QI 

|VG58>4) 

■:.:.:. 
(803*51 
IB048C 
iBOiBSj 

BOl If 

-.- . 

[BQ4SY 

iBQMX, 

•:.- II 

-.:,'• v. 

(BQ1/T) 

'. v G62Sl 



£29 95 
£29 95 
£29 95 
£29 95 
£24 50 

£8 95 
£U 95 
£14 95 
£14 95 
£14 95 
£10 95 
£20 64 
£24 50 

£995 
£12 95 

£1750 
£29 :' 
£10 95 
£14 95 
£10 95 
£10 95 
£19 95 
119 95 
£1995 
£24 50 
£14 95 

f.0 95 

K g 



Gcmoko 

-.■:•,'' ■ '. -..:■:• ;. 
■ .■ jryOtCkoryOoc* 

Jig SawPuwies 
£u^aoean Scene 
• 
latan(2SPrag i 
Atari SaU-' 1 25 Programs- 
v -r>3 Bogg!ersi3P«og;amsi 

UtilH.c-. 

3D Stiper Graphics 
3DSuperGr.-..i 
AJariWwifliG'.-.: I 
A ^»r«le/ WeW 
Asstn-Wer 
6502C>sassemate( 
650?D.sassem&ter 
Character Gen? 
CnaractcrGeneratoi 
tetti it> 

Music Programs 

Music Composer 
Movie rnemes (use vntn 

. ■: Composer) 



•C-8K-|Yl33l! 

-►,- B019V 

■■ ■ -.:■■ 

C 8K (YG54JI 

C-16K-IB038R' 

C 16K (B039N) 



E1C -'■ 
£14 95 
f - 55 
£9 95 
£1995 
£19 95 



C I6K lB040T| £19 95 



16K IB041U) 
16K (B0490I 
t6K-(B050€t 

I6K (Yt38Ri 



n-48K 
; *a> 

-D 48K 
-f -8K 
C iGK 
C 8K 
-0-ftK 
C I6K 

•0-16K 
•- 8K 



:B0?iGi 

IVGG3Y; 
- < VI 3?K ; 

(YL30HI 

|Yl?7f, 

IVL28FI 
(YG59Pj 



E-8K-1YG48C) 
. 16* B034M 



Computer Language* 

Ooerafng System A ~ 

OSForth 

Pilot (Consumer) 

Base A* 

Base A . & Operating 

System A+ 



48K-.IBQ30H) 

-D-24K fYl296l 

F 8K-(YG89A| 

•0-48K-(BG31J) 



£1995 

£1895 
£24 95 

£1195 

£29 95 
£43 S5 
£34 V.. 
£19 95 

£9 95 
£1295 

£9 97 

tv: SO 

£35 95 

£9 95 

£49 95 
£49 95 
£54 00 
£49 X 



48K (BQ32K) £99 50 



Key C -Cassette D=0isk L- Cartridge 
?C 2 Cassettes eit 8K 16Kck shows 
minimum memory requirement 
Send sae now for our new software leaflet with details of all the above programs. Order As XH52G — Issue 2. 



Subscribe now to America's leading Atari only magazine — Analog — 6 issues per year lor jusl £9 00 Order as GG248 

Arcade Games: 

Caverns ol Mars D-32K-(BQ69A) 

Centipede -£-l6K-(8070M) 

Pac-Man E-16K-(BQ71N) 

K-ftazyStiooiOut -E-16M8G63TI 

Mous kalteck -0-32K(B077j) 

GhoslHunlcr C-16K-(BQ64tJ) 



New titles this month 

Learn Programming: 

lnviiat!OntoPre^ramrmng2 C-16K-(8Q67X] £22 95 
lrtvila!ioo!oPri>gramming3 -C-16K-(BQ68Y) £?? 95 

Busineee Program*: 

Personal Financial 

Management -0-32K-(FJQ6SV) £49.00 

MortcjageandLoan -C-16K-(8066W) £13 95 

IRfilfipiLlim) 



Home Programs: 

Video Ease) 



f 16K (B072P) £?4 50 



Galactic Chase 
Galactic Chase 



-D-32K-(BQ61R) 
•C-16K-(BQ62S) 



£24.50 
£29 9b 
£29 95 
E29.9! 
£22 95 
£24 50 

£1995 
£16 95 



Computer Languages: 

MiCfOSOll Basic -D-3?K-(BQ74R) £59 95 

ftiOKcducaior) •ES2C- 1 6K-(BG75S) £79.95 

Utilities: 

MacroAssembier 
K-OOS (Superior dis< 
operating system) 



I 
I 
I 

I 
I 
1 
I 

I 
I 



■0-32K-{8073Q) £59 95 
•0 3?K-(B076H) £53 95 



Maplin Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex. 
Tel: Southend (0702) 
552911/554155. 



Oemonsuat'o" 5 



Note. Order codes shown m orackets 



Pnces correct al time otooog to press 



O^tZoALondon-^ 

(Errors excluded) ^ Lvrttor* Square, r i 

Birmingham. 

Te l.(021>356 7292 
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Spectrum is a new, rapidly expanding group of independent retailers who specialise in selling a range 
of popular home computers. 

Our group policy is simple: we won't be beaten on price and 'know-how: We can make this claim 
because our bulk buying power ensures that we select and buy at the best prices and then can pass on the 

benefits to you. 

We guarantee if you find an item advertised and in stock at any other retailer at a better price than us, 

we will match that price. __ l-jj , .„. 

You will see we quote our prices both including and excluding VAT - no hidden 15 /o to suddenly uplift 
your hill but also making our prices easier to compare with our competitors. 

To ease payment we accept Barclaycard and Access as well as our own Spectrum Charge Cart. 
Longer term credit terms are also available. 

We believe our product 'know-how' is crucial to you as a customer. In every one of our centres there are 
personnel who have been trained by the manufacturers or distributors themselves. So we know what we are 
talking about on the products we sell and can help every customer, including the complete beginner, find and 
understand the equipment to suit his or her needs. For us it's not just a matter of simply handing over a box and 
leaving you on your own to figure it out. Our service includes 'hands on' experience that we can pass on to you. 

After sales care is also well catered for. Our own Spectrum Service Centres will insure that should your 
machine 'go down' we will get it up and running as quickly as possible. We can also offer extended warranties 

at reasonable prices. _„. ; . ,..._ 

When it comes to mail order delivery we use Securicor for despatch to anywhere in the British Isles. 

The cost is low and the service is good. Further details are available from your local shop at the time of ordering. 
Finally, we should point out that although not every Spectrum centre carries every advertised item, 

they can always be obtained quickly from our central warehouse. If you have any difficulty, please telephone 

Spectrum Customer Service on (0727) 66646. 

Spectrum Computer Group is a division of Spectrum (UK) Ltd - Britain's largest photographic 

retailing group. 



Theme^40Qhasl6KofRAManditouehsensitivekeyt»ard 
l he 800 m odd has a professional style typewriter keyboa rd and a 
memory which is user expandable to 48K. Add disk drives (up la 4) 
and 3 printer and you hive i system of adequate power forbysiness net 




De» eloped by the Company 
famous for its TV and arcade 
games the Atari Compilers have 
superb colour graphics and 
facilities for the manipulation of 
visuals oa the screen. 

In built -pbycrmlssite 

graphics' enable the user to ■ 

compose games to very professional standa rds. Any key on the keyboard 
canoe made to produce any character the user wishes on the screen Alari 
Computers have an extra microprocessor onboard especiaHy to enable 
these un.q u e features There are over 200 programmable colours and 
tones and a wide range of programmable sounds. 

Plug a "BASIC" cartridge in and you have a comprehensive 
computer. 



ATARI 400 



£217.30 



£249.90 INC.VAT 



ATARI 800 I6K COMPUTER {EXPANDABLE) 

nil PROGRAM RECORDER 

ATARI SIB DISK DRIVE 

ATARI 822 THERMAL PRINTER 

ATARI 850 INTERFACE FOR DOT MATRIX PRINTER 

ATARI I6K RAM EXPANSION FOR 800 

ATARI GAMES PADDLES (PAIR) 

ATARI GAMES JOYSTICKS (PAIR) 

ATARI THERMAL PRINT PAPER (2 ROLLS) 

ATARI BUNK DISKS TIES (5) 

SOFTWARE 

INVITATION TO PROGRAMMING (1) . 

INVITATION TO PROGRAMMING (3) 

CONVERSATIONAL FRENCH 

CONVERSATIONAL GERMAN 

CONVERSATIONAL ITALIAN 

CONVERSATIONAL SPANISH 

MUSiC COMPOSER 

TOUCH TYPING 

ASTEROIDS 

MISSILE COMMAND 

PACKMAN 

SPACE INVAOERS 

SIARRAIOEftS. 

SUPER BREAK-OUT 

VIDEO EASEL. 

COMPUTER CHESS 

GRAPHIT 

WORD PROCESSOR (DISK) 

ASSEMBLY EDITOR 

DE -RE ATARI 



EXCVAT 

143470 

£43.48 

£280 83 

£230.43 

£11739 

£5652 

£12.13 

£12 13 

£348 

£13.91 

£13 87 

£19 96 

£34 74 

£34.74 

£3474 

£34.74 

£3126 

£1387 

£26.04 

t& : 

£26 04 

£26 04 

£26 04 

£21.30 

£2130 

£2130 

£12.13 

£8691 

£34.74 

£17.00, 



INC VAT 

£499.90 

£50 00 

£299.95 

£264.99 

£134.99 

£6499 

£13.95 

£13.95 

£4.00 

£15.99 

£15.95 

£72.95 

£31 95 

£39.95 

£39.95 

£39.95 

£35.95 

£15.95 

£29 95 

£2995 

£29.95 

£29.95 

£29 95 

£24.50 

£24.50 

£24.50 

£13.95 

£99.95 

£39.95 

No VAT 



ALFRET0N 

Gordon Ha rwood 
69/71 High Street 
Allrelon Derbyshire 
fel 0773832078 

ASHFORD 

AsWord Computer Centre 
7 Station Road 
Clarendon Parade 
AyMord Middfesei 
Tel 07842 449S5 

BASILDON 

Godfreys 

28 -32 East Walt 

Town Centre 

8i- '-;- 

Ester 

Tel 0268289379 



BASINGSTOKE 

Fisheis 

2/3 Market Place 

8asmgs!o«e 

Hanls 

Tel 0256 22079 

BIRMINGHAM 

Sfierwoorjs 

Great Western Arcade 

Baimnoftam7 

Tel 071 236 7211 

BRADFORD 
Phoiosave 
t8Cheaps<de 
Bradford 80! 4JA 
West Yorkshire 
Tel 0274 308598 



BRIGHTON 
Capricorn 
I Que ens Road 
Brighton 
Sussex 

Tel 027329634 

CAMBRIDGE 

KPltd 

12* Kings Parade 

Cambridge 

Tel 022368887 

CARDIFF 

Randall Cox 

18-22 High StAicade 
Cantfl 

Tfl- 0227 31960 



DERBY 

C I Electronics 

IheSpot 

Derby 

Tel 033244760 

GLASGOW 
Victor Morris Lid 
340 Aroyle Street 
Glasgow 67 
TH 041 221 8958 

GUILDFORD 

The Model Shop 
23 Swan Lane 
6a MM 

Surrey GUI 4ED 

Tel 048339115 



HARROW 


LONDON St!) 


Camera Arts 


Square Deal 


(MiCIO Computer 


375 Foolscray Road 


Division) 


New Eltham 


24 SI Anns Road 


London SE9 


Harrow Midolesei 


Tel 018591516 


Fel 014275469 


LONDON Wll 


HATflKD 


Electroleisure 


Micro Worts 


120 NoftrngHu) Gate 


2 Crawford Road 


London wn 


Hatfield Hens 


lei- 0! 771 7029 




MACCtfSFIElO 


LEEDS 


Cameras Computer 


Bass&Bhgh 


Centre 


« Lower Br iggate 


118 Mill Streel 


Leeds WYorkslwe 


Macclesfield 


Tel 053245445 


Cheshire 




Tel 0675 77468 




MIDDLESBROUGH 

McJfenna ft Brown 

190 Ltmnorpe Road 

MMJdlestxough 

fel 0642748345 

NEWCAS1U 

Turners 

29-31 High Friars 

Eldon Square 

Newcastle 

Tel 0637617901 

NEWCASTLE ON TYNE 

Newcastle Camera 
& Computer Mart 
16 Northumberland 
Conn 

Newuistle-on-Iyne 
Tel 0632327461 



COMMODORE VIC 20 



£173.90 



£199.99 INC.VAT 



The VIC 20 really is 
extra ordinary value lor money. 
Il does so much for so little 

It's fully expj ndaWe to 
27 VjK user RAM. has a full 
size typewriter keyboard and 
plugs straight into your borne TV 

Micro soil BASIC' is fWMki addroorul ma chine 
language <s available via ping m cartridges. There is also a choice 
ol other programs lor chess, music and languages as well as games 
Printer disk drive and other peripherals, software and books are all 
available to further expand your use 
.nd enjoyment 

VIC C2N cassette unit 

VIC Printer (plain paper, tractor) 

VIC Single floppy disc drive (5 Va") 

3K RAM expansion cartridge. 

3K RAM expansion cartridge. 

16K RAM eipansion cartridge 

Super expander Hi Res cartridge 

Joystick 

Games paddles (parr) 

GAMES 

Programmers Aid cartridge 

Machine Code Monitor cartridge 

Introduction to Base (I) 

■Avenger" (ROM) 

"Star Battle" (ROM) 

"Jelly Monsleu" (ROM) 

'Super lander" (ROM) 

Road Race" (ROM) 

"Rat Race" (BOM). 

"Blitz" cassette . . 

BOOKS 

Learn Computer Programmng with the 

Commodore VIC. . . 

VIC Revealed 

VIC 20 Programmers Reference Guide 
VIC Computing Magazine 



EXCVAT 

£3909 

£700 00 

£344 35 

£26.04 

£3909 

£6517 

£30 39 

£652 

£1174 

£30.39 
£30 39 
£1300 
£1735 
£1735 
£1735 
£1735 
£1735 
£17 35 
£4 34 



£1.95 

£1 0.00 

£14.95 

£095 



INC VAT 

£44.95 

£230.00 

£396.00 

£29.95 

£44.95 

£74.95 

£34.95 

£7.50 

£13.50 

£34.95 
£34.95 
£14.95 
£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£1995 
£4.99 



No VAT 
No VAT 
No VAT 

Mo VAT 



-12' Green Monitor SPECIAL PRICE [ £88 91 | £94.0,5 



Pi»cePC31 

SANYO 

Sim 3G Cassette Recorder (lor use with Kascom) 

CTT 3106 14" Colour FVSet 

ACCUTRAK 

CT2C*ss«ttes 

Single sided, double density disks (lor 
Commodore. Atari. Apple. Tandy etc) 
Double sided, double density dtsks (for Sharp 

and Superbram) 

Single sided, double density, double liack 
disks (lor Nascom and Commodore 8050) 
Disk Bank Interlocking cases lor dtstettes 
Drsk head cleaner 

Single part 11 - x 9 '/1 " printer paper, box ol 
2200 sheets 



£76 04 
£19996 

£043 

£1.70 

£2.87 

£2.30 
£391 

£1300 

£10 39 



£29.95 
£229.95 

£0.50 

£1.95 

£3 30 

£2.65 

£4.50 

£14.95 

£11.95 



NOTIINGHAM 

Cameo Computers 

II1IK Trinity Walk 

Nottingham 

Tel 060247917 

READING 

David Saunders 

Computer Centre 

8 Yield Hall Place 

Readmg 

Berks 

Tel 0734580719 

TEOOINGTON 

"Andrews" 

49 Broad stieet 

'ceding ton 

Middlesex 

fel: 01 97747*5 



WAUJNGTOH 

Surrey Micro Systems Ltd 

S3WoodcoteRoad 

Walbngion 

Sbney 

lei: 01 647 5636 

WATFORO 

SRS Microsystems Lid 

94 The Parade 

High Streel 

Watlord 

Herts 

fel 092326602 

WESTBROHWICH 

Bell 4 Jones 

39 Queens Square 

WtstBromvnch 

Tel 0215530820 



WIGAN 
A', dig I se- 
ll Mesne* St 
Wigan 
Lanes 

fel 094244387 
WOKING 
Harpers 

71 -73 Commercial Way 
,V:i kg 
Surrey 

Tel 0486761061 
WORCESTER 
Oand Wanng ltd 
I Mansion House 
High streel 
Worcester 
fel- 0905 27551 



we won't be beaten 




THENASCOM 

'SPECIAL EDITION" 



£429.95 



£494.44 INC. VAT 



The Nascom is j 
British designed ami built 
microcomputer and one 
of the first heme micros 
to appear in this country, 
some tnre years ago. 

Since then, it has 
been developed into one 
ol the most powerful and expandable systems around. 
It can have up to 2D6K onboard memory, combined 
with superb colour graphics, disk drives, printers and various 
input/output facilities can be added 

Such is the versatility of this micro that it has been 
adapted for numerous commercial applications including 
hotel booking systems, blood giouping. weaponry and 
satellite tracking 

Previously looked upon as a machine for the 
knowtedgea hie hobby ist only S pec ti urn now bring you the 
opportunity to embark upon this remarkable sphere Ol 
computing in the easiest possible way. A ready to plug in 
and use SPECI Al EDITION' Nascom programmable in 
machine code or BASIC is now available from us. 
If you are serious about computing the SPECIAL EDITION' 
is your starter pack. The initial machine provides 8K of 
memory but a simple plug in board upgrades your 
computer lo 56 K. 



THE NASCOM SPECIAL EDITION 1 . . 
'SPECIAL EDITION' 48K RAM BOARD 



tXCVAT 

£42995 

£130 00 



INC VAI 
£494.44 

£149.50 



■ « ■||J,!«I Spectrum Computer Centres 
VI JiWM&H operate on an exclusive a.ea 
1 "iVsand if you would like to know more about our 
SitLtM~ 

(0727)66646 1 raigw 



The MZBOA is the newcomer to the Sharp range 
with the serious user very much in mind in the design, 

A complete stand-alone 4BK system incorporating 
a profiled typewriter keyboard with numeric pad and a 9" 
green display screen. The "BASIC contains a number of very 



£ /50? 



229>«w 



mr 



SHARP MZ80A 



£477.38 



£548.99 INC. VAT 



useful additions over the 
previous models. 
A full line up ol peripherals 
further add lo the ver- 
satility of this machine 
INCLUDES £75 OF f REE 
SOFTWARE. 
SHARP PERIPHERALS FOR M280A 

* Twin (loppy dsk unit (5VO . 

* Single (loppy disk unit 

* Floppy disk interface card 

* floppy disk cable 

* Master diskette an t manual 

* 80 col printer inc. cable. I/O card and ROM 

* 80 col (nciior printer. I/O card and ROM . 

* 137 col printer, inc. cable. I/O card and ROM 

* Expansion unit (required for disk dnve and/ 
or printer) 

* Universal interface card 

* Assembler tapes and manual 
*FD0S 

* M780K to MZ30A converter (apt 

Hand held computers from Sharp give you a pocket genius at your 
command We sell the well established PC12I1 and the new 1500 

The PCI 211 packs high performance functions with Basic language 
mto a jlrm. compact body. You can extend your PCI211 with a cassette 
interface or prin'er/casseile interface 

The new PC 1500 take s technology close to personal computet abiity 
its compact bod/ has 16K bytes ot ROM and 3 SK bytes of RAM With an 
extended alpha basic numeric You can then go further with the 4K or 8K 
RAM upgrades. There s also, for the first time m handheld computers, a 
four colour graphic printer or a combined primer and cassette interface. 

PC1211 Computer I £65 00 I £7475 

PC1211 Cassette interlace . . .[ £11.26 £12.95 



/ f.. 




■»»•• 



AX ?f I/; T\ 



EXCVAT 
£590.00 
£40000 
£100.00 
£2400 
£3100 
£415 00 
£475.00 
£845.00 

£100.00 
£45.00 
£42 00 
£8500 
£10 00 



INC VAT 
£678.50 
£480 00 
£115.00 
£27,50 
£35.86 
£477.25 
£546 25 
£971.75 

£115.00 
£51.75 
£48.30 
£97.75 
£11.50 




PC1211 Cassette and ptkilei mtertace 

PC 1500 Computer 

PC1500Pnntei/cassettemlertace 

PC 1500 4K RAM upgrade 

SHARP PERIFWRA1S fOR MZBQK 

* Twin tloppydiskuniI(5V<*)incliKfmg 1/0 card. 
diskette, manualjnd cable 

* Dot matin pnnlei 

* Expansion interface (leqoired for either/both above) 

* Machine code language lap* and manual . . 

* Assemblei tapes and manual 

* Basic compiler 

* Pascal 

* Double precision basic 



EXCVAI 

£60 83 

£147 78 

£130 39 

£4343 

£702 49 
£378 91 

£96 OC 
£17 57 
£3600 
£4000 
£4000 
£3800 



£69 95 
£169 95 
£149 95 

£49 95 

£807 86 
£43575 

£118 40 
£78 70 
£41.40 
£46.00 
£46 00 
£43.70 





Just arriving very limited 
quantities of the 'Magic' 



VISA 



Prices correct at time 
of going to press. E.&O.E. 



COMPUTER GROUP 




SHARP 



Wc hive in stock iht full range lined 
by Spectrum. 

^^ ml£ "he MZ 808- snd » full r»nge 
Pf Uj of peripherals 



APPLE 



Applet! »rid Ml Computer Systems in 
stock and we are an authorised Service 
Centre for Apple 

4fejt f f 4* w * are an appointed dealer 
IPfflJA forjarman Business Systems. 



NASCOM 



6XCVAT INC VAT 

Niscom 2 (km No user RAM 

£225.00 £258.75 
Nascom 2 (built) No user RAM 

£28S.0O£327.7S 
Nascom Power Supply (kit) 

£35.00 £40.25 
Nascom Mlcro-ed 8K Computer 

£399.00 £45885 
Nascom "Special Edition" 
8K. Computer £429.95 £494.44 



Nascom 3 48K 

Computer 

NascomRAMBltK 

Board (kit) 

Nascom RAM B 16K 

Board (built) 

Additional 16K RAM 

Additional 32K RAM 

48K Add-on Memory 

for "Special Edition" 

I/O Board (kit) 
PIO Option 
CTC Option 
UART Option 

Nascom Single Disk 

Drive inc FDC Card 



EXCVAT INC VAT 



£499.00 £573.85 

£80.00 £92.00 

£100.00 £115.00 
£15.00 £17.25 
£30.00 £34.50 
Board 

£130.00£149.SO 
£45.00 £51.75 



£12.00 
£14.00 
£16.00 



£13.80 
£16.10 
£18.40 



£470.00 £540.50 



STOP PRESS! 

Scoop purchase of 

manufacturers final stock. 

NASCOM IMP Printer complete 

with 'IMPRINT' ROM. 

Previously £325 plus VAT. 

Now £199.95 exc. VAT. 

£229.95 inc. VAT. 




SRS MICROSYSTEMS 



94 The Parade, High Street, Watford. Herts. 
Telephone (0923) 26602. 

YOU'LL VALUE OUR EXPERIENCE. YOU'LL 
VALUE OUR PRICES. FREE SECURICOR DE- 
LIVERY OR POST ON ORDERS OVER £ 5 

K«npn<eiind iuwwi*d$#»b4+uj r rhiyec<*e«#<s* n**d (c b^jc and bene* 

n*«v premises in W*(fo^d. A«e«S 6a'c ; ivc-»rd welcome. 
Hftjj'ChjK J-*J M'lc»<Mn£f jiriiljbi*. E.iO t 





Keyboard with 
Electronics 
for ZX81 










ijr 

% 



■-. KMpaMnMM 



A full-size, full-travel 43-key keyboard that's simple to add to your ZX81 and 
requires no soldering in the ZX81. 

Complete with the electronics to make "Shift Lock" "Function", and "Graphics 2" 
single key selections making entry far easier. 

Powered from ZXSTs own standard power supply -with special adaptor supplied. 

Two-colour print for key caps. 

Amazing low price only £19.95 ind. VAT and carriage. Order As LW72P 

Full details in the June 1982 issue of "Electronics -The Maphn Magazine" on sale 
at all good newsagents price 6 Op, In case of difficulty send 6 Op to address below, 
or £240 for annual subscription (4 issues). 



HMpun 



Electronic Supplies Ltd 



P.O. Box 3, Rayleigh, Essex SS6 SLR. Tel (0702)552911 

Retail shops at 

159 King St., Hammersmith. London W6. Tel 01-748 0926 
284 London Road, Westcliff -on-Sea. Essex. Tel (0702) 554000 
Lynton Square. Perry Barr. Birmingham. Tel: (021) 356 7292 
(Shops closed Mondays). AH mail to Rayleigh address. 




:•:•:■:•:•: 






PERSONAL SOFTWARE SERVICES, 1 12 OLIVER STREET, COVENTRY CV6 5FE. 



ZX81 
16K 



SOFTWARE **Uc* 



AS PART OF OUR CONTINUING POLICY OF UNBEATABLE VALUE FOR MONEY, WE ARE OFFERING FOR THIS MONTH ONLY OUR 
RANGE OF PROGRAMS IN PACKAGE FORM AT UNBELIEVABLE PRICES. 



^~ _. m ,.il Includes PUCKMAN and MAZE 
*STAR PACK* DRAG RACER. These are the best 
arcade games available and are written in superfast machine code 
to give unbelievably good results — a brilliant package — highly 
recommended £4.95 

„ „ All the best space games in one 
* SPACE PACK* package - includes SPACE 
DEFENDER, STAR TREK, ALIEN and TAILGUNNER. Amazing 
value at only £4.95 

„ _ . ___ _ ,. _., «An excellent selection of games 
*GAMES PACK* including GRAND PRIX, 
NIGHTMARE PARK, SUPER-BREAKOUT (WO and HIGH RISE 
(M/C) £4.95 



„ AJfc _, _«.-.«„ ^.„ Jjt 2X COMPILER 

* PROGRAMMERS PACK 1* andENHANCED 
BASIC — The compiler has helped many people write in 
MACHINE CODE - ENHANCED BASIC takes the strain our of 
programming. Some of its many features include auto 
renumbering, block deletion etc £4.95 

jL» nA » n > ._ nA wm M * _ jt WORDFIX and 

♦PROGRAMMERS PACK 2* grafix a 

complete image plus text manipulation system. Essential for those 
who need complex images or texts in their programs £4.95 

*._«.—-*« n .»» -Jt Includes STOCKS & SHARES, 

*GAMES PACK 2* breakout im/o, day at 

THE RACES, PONTOON and TOWERS of HANOI. Quality 
programs ata crazy price £4.95 



THESE PACKAGES ARE ALL AVAILABLE AT £4.95 EACH, £6.95 FOR TWO OR £8.50 FOR THREE. 

ALL PRICES ARE INCLUSIVE OF VAT AND CARRIAGE BY RETURN OF POST. 

SEND CHEQUE/ PO TO: PSS, 112 OLIVER STREET, COVENTRY, CV6 5FE. OR SEND TWO 1ST CLASS STAMPS FOR A COPY OF OUR FULLY DETAILED 

CATALOGUE. 

•STOP PRESS* NOW AVAILABLE - 'QSAVE' THE HARDWARE/SOFTWARE COMBINATION PACKAGE THAT LETS YOU LOAD 
AND SAVE A FULL 16K IN ONLY 26 SECONDS AND FOR LESS THAN £20.00. SAE FOR DETAILS. 
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SPECTRUM . . B.B.C. MICRO . . ATOM . . VIC 




ORDER YOURS TODAY! 




BUG-BYTE SOFTWARE. FREEPOST (No Stamp req } LIVERPOOL L3 3AB. 



Expuy date 



Please send m* 

I enclose cheque/PO fot 

OR Please debt my Access 5224 

BARCLAYCARD 4929 

Ncme 

Address 

Code 

Dealers Discount Available 

ACCESS, BARCLAYCARD ORDERS WELCOME ON 24hi 

ANSAPHONE 051-227 2642, or mail io 

BUG-BYTE SOFTWARE. 

FREEPOST. (No" stamp req) 

LIVERPOOL L3 3AB. 



a 



YC-9-82 



I 
I 
I 
I 
I 
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New ZX8I Software 
from Sinclair. 



A whole new range of software for 
the Sinclair ZX81 Personal Computer 
is now available - direct from Sinclair. 
Produced by ICL and Psion, these 
really excellent cassettes cover 
games, education, and business/ 
household management. 

Some of the more elaborate pro- 
grams can only be run on aZX81 
augmented by the ZX 16K RAM pack. 
(The description of each cassette 
makes it clear what hardware is 
required.) The RAM pack provides 16- 
times more memory in one complete 
module, and simply plugs into the rear 
of a ZX81 And the price has just been 
dramatically reduced to only £29.95. 

The Sinclair ZX Printer offer full 
alphanumeric^ and highly-sophisticated 
graphics. A special feature is COPY 
which prints out exactly what is on the 
whole TV screen without the need for 
further instructions. So now you can 
print out your results for a permanent 
record. The ZX Printer plugs into the 
rear of your ZX81 , and you can 
connect a RAM pack as well. 

Games 



i Q1: Super Pre y m e 1 (ICL) 
Hardware required - ZX81. 
Price - £4.95. 

Programs - Invasion from Jupiter. 
Skittles. Magic Square. Doodle. Kim. 
Liquid Capacity. 

Description - Five games programs 
plus easy conversion between pints/ 
gallons and litres. 



2 (ICL) 

Hardware required - ZX81. 
Price - £4.95. 

Programs - Rings around Saturn. 
Secret Code. Mindboggling. Silhouette. 
Memory Test. Metric conversion. 
Description - Five games plus easy 
conversion between inches/feet/yards 
and centimetres/metres. 

Cassette G3: Super Praym e 3 (ICL) 

Hardware required - ZX81. 
Price - £4.95. 

Programs - Train Race. Challenge. 
Secret Message. Mind that Meteor. 
Character Doodle. Currency Conversion. 
Description - Fives games plus currency 
conversion at will - for example, 
dollars to pounds. 
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04: Super Programs 4 (ICL) 

Hardware required - ZX81. 
Price - £4.95. 

Programs - Down Under. Submarines. 
Doodling with Graphics. The Invisible 
Invader. Reaction. Petrol. 
Description - Five games plus easy 
conversion between miles per gallon 
and European fuel consumption figures. 

YOUR COMPUTER, SEPTEMBER 1982 



Cassette G5: Super Programs 5 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £4.95. 

Programs - Martian Knock Out. 

Graffiti. Find the Mate. 

Labyrinth. Drop a Brick. 

Continental. 

Description - Five 

games plus easy 

conversion 

between English and 

continental dress sizes. 

Cassette 06: 

Super Programs 6 (ICL) 

Hardware required - ZX81 + 16K RAM. 
Price - £4.95. 

Programs - Galactic Invasion, Journey 
into Danger. Create. Nine Hole Golf. 
Solitaire. Daylight Robbery. 
Description - Six games making full use 
of the ZX81's moving graphics capability. 

Cassette 07: Super Programs 7 (ICL) 

Hardware required -ZY&\. 

Price: - £4.95. 

Programs - Racetrack. Chase. NIM. 

Tower of Hanoi. Docking the Spaceship. 

Golf. 

Description - Six games including the 

fascinating Tower of Hanoi problem. 

Cassette G8: Super Programs 8 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £4.95. 

Programs - Star Trail (plus blank tape on 

side 2). 

Description - Can you, as Captain 

Church of the UK spaceship Endeavour, 

rid the galaxy of the Klingon menace? 

Cassette G9: Biorhythms (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - What are Biorhythms? 

Your Biohythms. 

Description - When will you be at your 

peak (and trough) physically, 

emotionally, and intellectually? 

Cassette G10: Backgammon (Psion) 

Hardware required - ZX81 + 16K RAM. 
Price - £5.95. 

Programs - Backgammon. Dice. 
Description - A great program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and doub- 
ling dice. The dice program can be 
used for any dice game. 

Cassette G11 : Chess (Psion) 

Hardware re quired - ZX81 + 16K RAM. 
Price - £6.95. 

Programs - Chess, Chess Clock. 
Description - Fast, efficient machine 
code, a graphic display of the board and 
pieces, plus six levels of ability, combine 
to make this one of the best chess pro- 
grams available. The Chess Clock 
program can be used at any time. 




Cassette G12: 
Fantasy Games (Psion) 

Hardware required - ZX81 (or ZX80 

with 8K BASIC ROM) + 16K RAM. 

Price - £4.75. 

Programs - Perilous Swamp. Sorcerer's 

Island. 

Description - Perilous Swamp: rescue 

a beautiful princess from the evil wizard. 

Sorcerer's Island: you're marooned. To 

escape, you'll probably need the help 

of the Grand Sorcerer. 

Cassette G13: 

Space Raiders and Bomber (Psion) 

Hardware required - ZX81 + 16K RAM. 

Price - £3.95. 

Programs - Space Raiders. Bomber. 

Description - Space Raiders is the ZX81 

version of the popular pub game. 

Bomber: destroy a city before you hit a 

sky-scraper. 

Cassette G14: Flight Simulation (Psion) 

Hardware required - ZX81 + 16K RAM. 

Price - £5.95. 

Program - Flight Simulation (plus blank 

tape on side 2). 

Description - Simulates a highly 

manoeuvrable light aircraft with full 

controls, instrumentation, a view through 

the cockpit window, and navigational 

aids Happy landings! 

Education 

Cassette E1 : Fun to Learn series - 
English Literature 1 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 

Programs - Novelists. Authors. 
Description - Who wrote 'Robinson 
Crusoe'? Which novelist do you 
associate with Father Brown? 

Cassette E2: Fun to Leam series - 

English Literature 2 (ICL) 

Hardware required -ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Poets, Playwrights. Modern 

Authors. 

Description - Who wrote 'Song of the 

Shirt'? Which playwright also played 

cricket for England? 
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Cassette E3: Fun to Learn 
series - Geography 1 (ICL) 

Hardware required - ZX81 + 
16KRAM. 
Price - £6.95. 
Programs - Towns in England and 
Wales. Countries and Capitals of Europe. 
Description - The computer shows you 
a map and a list of towns. You locate 
the towns correctly. Or the computer 
challenges you to name a pinpointed 
location. 

Cassette E4: Fun to Learn series - 
History 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Events in British History. 

British Monarchs. 

Description - From 1066 to 1981, find 

out when important events occurred. 

Recognise monarchs in an identity 

parade. 

Cassette E5: Fun to Learn series - 

Mathematics 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Addition/Subtraction. 

Multiplication/Division. 

Description - Questions and answers 

on basic mathematics at different 

levels of difficulty. 

Cassette E6: Fun to Learn series - 
Music 1 (ICL) 

Hardware required - 2X81 + 16K RAM. 
Price - £6.95. 

Programs - Composers. Musicians. 
Description - Which instrument does 
James Galway play? Who composed 
'Peter Grimes'? 

Cassette E7: Fun to Learn series - 
Inventions 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Inventions before 1850. 

Inventions since 1850. 

Description - Who invented television? 

What was the 'dangerous Lucifer"? 

Cassette E8: Fun to Learn series - 

Spelling 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs -Series A1-A1 5. Series B1-B15. 

Description - Listen to the word spoken 

on your tape recorder, then spell it out 

on your ZX81. 300 words in total 

suitable for 6-11 year olds. 



Business/household 

Cassette B1 : The Collector's Pack (ICL) 

Hardware required - ZX81 + 16K RAM. 
Price - £9.95. 

Program - Collector's Pack, plus blank 
tapeorside2forprogram/datastorage. 
Description - This comprehensive pro- 
gram should allow collectors (of stamps, 
coins etc.) to hold up to 400 records of 
up to 6 different items on one cassette. 
Keep your records up to date and 
sorted into order. 

Cassette B2: The Club Record 

Controller (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £9.95. 

Program ~ Club Record Controller plus 

blank tape on side 2 for program/data 

storage. 

Description - Enables clubs to hold 

records of up to 100 members on one 

cassette. Allows for names, addresses, 

'phone numbers plus five lots of 

additional information - eg type of 

membership. 



Cassette B3: VU-CALC (Psion) 

Hardware required - ZX81 + 16K RAM. 
Price - £7.95. 
Program - VU-CALC. 
Description - Turns your ZX81 into an 
immensely powerful analysis chart. 
VU-CALC constructs, generates and 
calculates large tables for applications 
such as financial analysis, budget 
sheets, and projections. Complete with 
full instructions. 

Cassette B4: VU-FILE (Psion) 

Hardware required - ZX81 + 16K RAM. 
Price - £7.95. 

Programs - VU-FILE. Examples. 
Description - A general-purpose infor- 
mation storage and retrieval program 
with emphasis on user-friendliness and 
visual display. Use it to catalogue your 
collection, maintain records or club 
memberships, keep track of your 
accounts, or as a telephone directory. 

How to order 

Simply use the FREEPOST order 
form below and either enclose a 
cheque or give us your credit card 
number. Credit card holders can order 
by phone - simply call Camberley 
(0276) 66104 or 21282 during office 
hours. Either way, please allow up to 
28 days for delivery, and there's a 
14-day money-back option, of course. 




SOFTWARE 

Sinclair Research Ltd, 

Stanhope Road, Camberley, Surrey. 

GU15 3PS. 

Tel: Camberley (0276) 66104 & 21282. 



To; Sinclair Research. FREEPOST, Camberley, Surrey. GU15 3BR. 
Please send me the items I have indicated below. 



Qly 


Cassette 


Code 


Item 
price 


Total 




Gi: Super Programs 1 


30 


£495 






62: Super Programs 2 


31 


£495 






G3: Super Programs 3 


32 


£4.95 






G4: Super Programs 4 


33 


£4 95 






G5: Super Programs 5 


3-: 


£4 95 






G6: Super Programs 6 


35 


£4.95 






G7: Super Programs 7 


36 


£4 95 






G8; Super Programs 8 


37 


£4.95 






G9: Bio rhythms 


36 


£6.95 






G10: Backgammon 


39 


£595 






Gil: Chess 


40 


£6.95 






Gi2 Faniasy Games 


41 


£4 75 






G13- Space Raiders & Bomber 


42 


£395 






G 14: Flight Simulation 


43 


£5 95 






El: English Literature 1 


44 


£695 





Qty 


C*SMtt* 


Code 


Item 
price 


Total 




E2 English Literature 2 


45 


£695 






E3: Geography 1 


46 


£6.9:5 






E4: History 1 


47 


4 6-5 5 






E5: Mathematics 1 


48 


£695 






E6: Music 1 


49 


£6.95 






E7: Inventions 1 


50 


£.'395 






E8: Spelling 1 


51 


£6.95 






Bi: Collector's Pack 


52 


£9.95 






32 Club Record Controller 


53 


£9.95 






B3 VU-CALC 


54 


£7 95 






B4: VU-FILE 


5b 


£7.95 






ZX 16K RAM pack 


18 


£29.95 






ZX Printer 


27 


£59 95 






Post & packing - 

onfy if ordering hardware 




£295 





TOTAL £ 



I enclose a cheque/postal order to Sinclair Research Ltd for £ 
Please charge my *Access/Barclaycard/Trustcard no. 
'Please delete as applicable. ! I I I I I I I 

I Mr/ Mrs/Miss I I I I I I I I I I I I I I 



I I I I 



Mi ll 



lAddress I I I I I I I I I I I I I I I I I I I I 



I I I I I 1 I I I I I I I I I I 



I 1 1 I I I 1 I I I 1 I I I I I 



_L_L 



r*SA 20[ 
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Tim Hartnell's previous books have been warmly welcomed by the computer press: 

This is undoubtedly the book to read . . ." Personal Computer World 
"... A book to be recommended . . ."Computing Today 



The book 

you've been 
waiting for! 



This is a book that will allow you to make 
the most of the ZX Spectrum — a book 
that will lead to you 'expert programmer* 
status within weeks. 

There are two major sections — the 
first for those who have no previous 
experience of computer programming, 
and the second containing advanced 
material for really powerful 
programming. Ail sections of the book 
make good use of the full eight colours. 
sound generation and high-resolution 
graphics. You're also shown how to 
make the most of Sinclair BASIC 
features such as DEF FN. SCREEN$, 
MERGE and FLASH. 

Key features of 'Programming 
Your ZX Spectrum' 

• Using the colour effectively — 
BRIGHT. FLASH. INVERSE and 
more. 

• Sound — there's more to the BEEP 
than meets the ear. 

• Finding your way around the 
keyboard, the use of every keyword, 
command and function. 

• High resolution graphics — how to 
use them for stunning displays, how 
to create your own version of the 
famous arcade game Pacman* with 
user-defined graphics. 

• The ZX Spectrum has the full ASC1 1 
character set and this book includes 
a word processor program to make 
best use of it 

• The Spectrum LOAD and SAVE is 
highly reliable, and the MERGE and 
VERIFY features increase its 
flexibility. Programming Your ZX 
Spectrum outlines simple ways to 
ensure you never lose a program. 




The ZX Printer 

All program listings are dumped 
direct from the ZX Spectrum, so all 
programs are guaranteed to run. 

The Microdrive 

An appendix to this book details the 
commands needed to use your ZX 
Spectrum with the Microdrive 
microfloppy so you'll be ready when it 
comes on the market. 



interface, 

Dept. YC 

44-46 Earls Court Road. 

London, W8 6EJ 



Interface 
Publications 

The UK's leading 
publisher of 
proven 

microcomputer 
books 



interface. 44-46 Earls Court Road. London W8 6EJ ' > Pascal lor Human Beings — Ruston 

Please send me the !ol lowing: £4.95 

f > P^o^mrningVoofZX Spectrum-- Harttwa/Jcei BBC MJCTO 

£6 95 (| Let Your SBC Micro Teacn You to Program — 
( > Getting Acquainted with your 2X81 — Harwell Harwell £645 

£5.35 < i the SBC Micro Revealed — Ruston 
i I Mastenng Miic.ime Code on your 2X3' — Saker £795 

£7.50 
i ) 20 Simp;© Electronic Projects 'or me 2X3 1 - Total enclose© - t 

Adams £645 
() 34 Amazing Games 'or she IK 2X3 1 — Gouiiay Name 

£4.95 
< ) 49 Explosive Games for the 2X3 1 — edited Harwell AdCress 

£5.95 
YOUR COMPUTER — 
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100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 



▲ 



▲ 




I19/8H|1979| 



' »' I 




ATARI PRICES REDUCED 

Wc at Silica Shop arc pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at its 
new price will become the U.K.'s most popular per- 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
Over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 



ATARI 400 

with 16K 



£199 



ATARI 400 

with 32K 



£248 



ATARI 800 

with16K 



£449 



400/800 SOFTWARE & PERIPHERALS 

Oon't buy a TV. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 

Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 

applications, you can buy the Atari 800 + Disk Drive * Printer together with a selection of business packages. 

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 

available for the Atari 400 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop s catalogue and price list 

as well as details on our users club. 

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 



ACCESSORIES 


Mounts**! Shoot 


BUSINESS 


OYhJACXHMP 


Mathi'Tac-to* 


Scam 


.■.,■■■■ 


S >«r Adt-entuK 


J*yvtv*akar 


PSOiRAVjTlING 


Cabin 


hVarguard 


Calculate" 


Alpha F .5* ter 


Mcf<& ProbSoivo 


Stales & Capitals 


Centurron 


Sc-titaire 


Milton Atteroid 


AIDS fiprn^autj 


Canettes 


SurFhM 


Database Managemi 


Chompeto 


Mugwump 


Touch Typrftg 


Checker K,ng 


Space Chaee 


Mouikattaek 


Ast-tmbler Editor 


Diskettes 


Sunday Coll 


Detuion Maker 


Cry tUlt 


Muuc TermsAotetn 




Chinese Purrle 


Space Trek 


Threshold 


f/ermbler IAPX' 


Joystick! 




Graph It 


Forest Fir* 


MuKet Computer 


EMI SOFTWARE 


Codecr acker 


Suitant Pataet 


Uiyucsr'Goldcn Ft 


Microsoft Basic 


Lr Stick . Joystick 


AUTOMATEO 


Invoicing 


Intruder Alert 


My First Alphabet 


K'-nih Melltlll 


Comedy Olskette 


Tace Tnok 


Wiiaid (I Prince-M 


Pascal IAPXI 


M.JC Supplies 


SIMULATIONS 


Librarian 


Monarch 


Number B lait 


Cr*cia--e'Domrfio»i 


Choe Poker 


Terry 




Pilot (Consumer) 


Paddles 


Crush Oumbtc Cmp 


Mori & Loan Anal 


Voonproc* 


■» v:; : 


Oerts 


Dot; Due 


Wi'anJt Gold 


PEBIPHERAL5. 


Pilot lEducator) 




Oatettonet ol Rvn 


hlomtnal ledger 


Movmo Maae 


Presidents. Of US. 


European Scene Jig 


Uom.natton 


Wifardt Revenoe 


Centronics Printers 


PrOoramm.nfl Kit 


ADVENTURE INT 


Dr aeons F y* 


Payroll 


Nommoet Jiotayy 


Quia Matter 


Hickory D-Ckory 


Oor.T-h.ll 




D.sk D'.>* 




SCOtf Adjmi Ad* 


Invasion Orion 


Personal 1- ml Mrjrnt 


Rinejs of The Cnp 


Star-mar* 


Hu-nptv Oumptv 


Eattern Front 


EMTERTAINMENT 


Epwm Printers 


SANTA CHU2 


*.0 ': A:-,-r-;..f^--." 


ReSCUC at RiOel 


Purchase Ledger 


Spac*Titt 


Stereo 3D Graphics 


Jumbo Jet Lander 


Galahad & Holy Grl 


froen.ATABl 


Pro-jram Recorder 


Bas<s ol Animation 


No 2 Pirate Ad» 


r-l-Meht! 


SaK-t ledon 


Space Trap 


Three R Math Syi 


Snooker 61 Billiard* 


Graph -cs "Sound 


A^'-.'OirJt 


HS2JJ Interface 


Sobs Bunrveti 


No 3 Mihot Imp 


Stir VVarrio> 


Statistic* 1 


Stud Poker 


V-deo Math Flash 


Submarine Commdr 


JanO 


Batkeiball 


Thermal rVatvar 


Ditplav Lists 


No 4 Voodoo Cj.ii 


Temple ol Apihji 


Slock Control 


Triple Blocked* 


Wofdmaker 


Super Cities & Tilt 


Jukebox 


Bladuack 


1«< Memory RAM 


Graphic* Machine 


No 6 The Count 


Upper Reach**. Apt 


Tclchnk 1 






Tournament Pool 


Looker* ad 


Centrped* 


32K Memory RAM 


Kidi t 6 2 


No 6 SlMOflc Odv 




V.xalc 


EDUCATION 

from AP* 


Education 




Memory Match 


Chen 




HorirOOUl ScrpllinO 


No 7 Mystery t-un 


■POKS 


Weekly Planr<r 


Irpm ATAfii 


lNTIRTjljlltME[0 


M-aat Touch 


Entertaih-men: <-r 


PtRSONALJNJ 


MMW* Mj-mory Vap 


No 8 Py ramm »< D 


8a-we Ret Manual 


Word Processor 


Ai«.ca'c 


Corer rrench 


.... .-..■. 
A' -en EM 


v.notaur 


V.ttile Command 


from APX 


e/mi Word Processor 


No 9 G holt Town 


Compote Atari DOS 




All at ol Canada 


Conv German 


OvIlavWHowitrer 


PacMan 


Adv Music System 


Paoe Flrppinj 


No 10 S*v Island 1 


Compute Bit Atari 


CRVSTALWARC 


Cubby ho** 


Corv Italian 


Anirull 


Prejchooi Garnet 


Space Invederi 


Banner Generator 


Pta>er Mrtiiie Or 


No 1 1 Sev Wand ? 


Compute Maraarme 


Beneath The Pyram 


Elementary BiOtOfv 


Co™ Spanish 


At lank 


ProBcnvling 


Star Rardcri 


Blackjack Tutor 


Player Piano 


No 1? Golden Voy 


Oc Re Auri 


Fan taiyland J041 


f r paymaster 


Energy Czar 


Avalanche 


Puvhover 


Super Breakout 


Gomo To The Dogt. 


Sounds 


Anole Worms 


OOS Unlilan 1, ii 


Galactic Quett 


MickOry D C«.Cr> 


European C A Caot 


Sec*' 


RabtwM 


Video Easel 


Keyboard Of* 


Vertical Scrolling 


0*1 Sections 


DOS2 Manual 


Houte Ot UDigr 


Inst ComptgDem 


Hangman 


Blackjack Cat no 


Heven 11 




Morie Code Tutor 




Galactic Empire 


Mttc Atari Aooki 


Send* 0< Man 


Lemonade 


Inyit To Pros 1 ^2/3 


Block Butter 


Salmon Run 


ON LINE SYSTEMS 


Personal F.ttevs Pre 


SIRICA CLUB 


>jj >:i : Trade f 


Op System Lntin9 


Waiei:oo 


laiterman 


Kingdom 


Block '£» 


74? Lartdtno Simul 


C'0«'"e 


Player Piano 


peer S00 programs 


Lwnv Lena>i 


W-tey Manual 


Wwl-IWv III 


Mapwer* 


Mut'C Composer 


Bvnper Poo! 


Se*ren Card Stud 


Froojer 


Sketchpad 


rti.r* - > mi :■ 



FOR FREE BROCHURES -TEL: 01-301 1111 
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FREE LITERATURE 

t am Interested in purchasing an Atari -400.800 computer and 
would like to receive copies oi your brochures and test reports 
as wefl as your price list covering all of the available Hardware 
and Software: 



■Ml 



Name . . . 

Address 



' !lllll> 



.llfll, 



Postcod* 

YC 0982 - Your Computer - September 1982 
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Probably the fastest microcomputer 

in the universe 

the JUPITER ACE only £89.95 




juP»Ve 




All inclusive Price 

For £89.95 you receive your 
Jupiter Ace, a mains adaptor, all the 
leads needed to connect to most 
cassette recorders and T.V.s {colour 
or black and white), a software 
catalogue and a manual. 

The manual is a complete 
introduction to the world of 
personal computing and a course in 
FORTH programming on the Ace. 

Even if you are a complete 
newcomer to computers, the 
manual will guide you step by step 
from first principles to confident 
programming. 

The price includes postage 
packing and V.A.T. 



Key Features 



• Revolutionary microcomputer language FORTH. 

• Full-size moving-key keyboard. 

• User-defined high-resolution graphics. 

• Programmable sound generator. 

• Floating point arithmetic. 

• Fast cassette interface. 

• Upper and lower case ascii character set. 

• 24 x 32 character flicker-free display. 

The Jupiter Ace uses FORTH 

The Ace is set apart from all other personal computers on the 
market by its use of a revolutionary language called FORTH . 
Some computer languages are easy for humans to understand, 
others are easy for computers; FORTH is most unusual in being 
both. Its underlying principles are so simple that it takes even a 
newcomer to computers only a few minutes to learn how to do 
calculations on the Ace, yet the very same principles are powerful 
enough to allow you to invent your own extensions to the 
language itself. 

At the same time, the memorysaving coded form used to store 
your programs inside the Ace allows it to obey them very fast — 
typically in less than a tenth of the time it would take to do the 
same thing using a different language. Amongst other things, this 
makes the Ace ideal for games. 

FORTH's unique combination of speed, versatility and ease of 
programming has already made it a prime choice for professional 
applications as diverse as pub games and radio telescopes, and 
gained it an enthusiastic national user group. Now the Jupiter Ace 
can bring this addictive language into your own home. 



Designed by Jupiter Cantab 

Leading computer Designers Richard Altwasser and Steven 
Vickers have a reputation for pushing technology forwards. After 
playing the major role in creating the ZX Spectrum they formed 
Jupiter Cantab to develop their latest brainchild the Jupiter Ace. 



Technical Specification 

Hardware 

Proce sso r/ M e mo ry 

Z80A running at 3.25 MHz. 
8K bytes ROM 3K bytes RAM. 

Input 

40 moving-key keyboard with 
auto- repeat on every key. 

Output 

Memory-mapped 32 x 24 
character display with high 
resolution user graphics. Output 
to drive normal UHF TV set on 
channel 36. 

Sound 

Provided by internal, 
loudspeaker. 

Cassette 

Load Save & Verify at 
1 500 baud, separate data 
storage. 



Software, FORTH 
Data Structures 

Integer, Floating point and 
String data may be held as 
constants, variables or arrays 
with multiple dimensions and 
mixed data types. 

Control Stuctures 

IF-THEN-ELSE. DO-LOOP, 
BEGIN-WHILE-REPEAT, BEGIN- 
UNTIL, all may be mixed and 
nested to any depth. 

Operators 

Mathematical +, — , X, -k 
Logical AND. OR, NOT, 

XOR. 
Comparison <, >, =. 

Program Editing 

FORTH words may be listed, 
edited and redefined. Comments 
are preserved when words are 
compiled. 



Order Form 



Jte, 



The Jupiter Ace is available only by mail order. Please allow up to ] 
28 days for delivery. 

Send cheque or postal order with the form to: — 

JUPITER CANTAB. 22 F0XH0LL0W, BAR HILL. CAMBRIDGE CB3 SEP 

Please send me: — 

□ JUPITER ACE MICROCOMPUTER(S) @ £89.95. 

Name. Mr/Mrs/Miss 



I ■ ■ i i i t i i i i i i 

Address 

I i i i i i ■ » i 
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YOUR LETTERS. 



SEA BATTLE 

Ajfy program Sea Battle in the July 
/rf issue contained a few mistakes. 
The amended lines shouid read as: 
120 PRINT TA8(C-1,20)"<=>" 
140 IFZ$^"Z"THEN D 1 
150 IFZS. "X" THEN D =-- 2 
154 IF 037THEN C-37 
190 PRINT TAB{0.23)" BASES 

LEFT-";F 
212 IF B 20 THEN PRINT TAB 

<A,B)" " 
422 IF CS - "Y" THEN GOTO 23 
430 CLS:PRlNT"MORE THAN 10 

PLANES HAVE LANDED": 

GOTO 410 
Line 200 should be deleted. There 
should not be any space between 
Tab and the bracket as shown in the 
program. 

l.iiku/i l^tlasena, 
Ilford, 
Essex. 



ZX DEFECTS 

*#ow that I have had my ZX 
/y Spectrum for two weeks I feel 
that I should point out some of its 
deficiencies. 

First, to only be able to have line 
numbers in the range 0. to 9999 is a 
serious limitation on a 48K com- 
puter. Following the normal con- 
vention of line numbering in tens, 
this only allows 1,000 lines of code 
and, even using some multi-state- 
ment lines, this is not enough. 

Secondly, to have to pull out the 
ear-phone plug each time a program 
is saved strikes me as a design fault. 
Thirdly, the keyboard layout would 
be improved by placing both the 
shift keys together at the bottom left 
of the keyboard. Also you can never 
be sure that the key you have hit has 
registered with the micro, and the 
red printing on the grey keys is well- 
nigh illegible. 

M R Farley, 

Maidenhead, 

Berkshire. 



COMPUTER FAIR 

/n April I went to the Computer 
Fair, 
A charming young lady accosted 

me there. 
"A message from Uncle Clive," 

she said 
And gave me a leaflet before she 
fled. 

"The Spectrum — what's that?" I 

thought with a smile, 
"Another leaflet to add to my 

pile." 
I read it more fully going home on 

the train, 
And shouted "My God! he's done 

it again." 

So I ordered a Spectrum by 'phone 

on the Sunday, 
"Perhaps it will come less than 

four weeks from Monday." 
The next week I sold my ZX-81 
And sat back and waited for a 

Spectrum to come. 



I waited and waited for several 

weeks more, 
And then a white card dropped 

through the door. 
"Your order is being processed for 

despatch." 
On May 26 — I suspected no 

catch. 

A 'phone call or two — and when 1 

get through — 
"There's a further delay — and 

we're sorry too." 
Your Computer — July — on 

page 17, 
I read about Spectrum — but what 

docs it mean! 

"Sinclair Research say the backlog 

is cleared." 
If that's so why hasn't my 

Spectrum appeared? 
I must be a "backlog" — I ordered 

so early, 
It's such a long time since I met 

Sinclair's girlie. 

Oh what can I do now? — If I 

write in verse 
They won't want another so the 

delay can't get worse. 
I'll chance it — my recorder's all 

dusty, 
And what's more I think my 
Basic's gone rusty! 

D J Shannon, 

Bognor Regis, 

Sussex. 



ALIEN ATTACK 

fj #hile there was no actual mistake 
ffY m tne nex listing for my 
program Alien Attack which 
appeared in the July edition of Soft- 
ware File, .two bytes are unclear and 
I know that some people have had 
trouble as a result. 

Location 16886 should read 9B, 
not 98. 'Ill is affects the movement of 
the bullets — they turn into inverse 
division signs and stay off the 
bottom of the screen if this location 
is incorrect. 

Location 16937 should read B4, 
not 114. This aflects the working of 
the high score. Also, in listing 3, line 
12 should read 

IF AS ■ "" THEN INPUT A$ 

Jon Jones, 
Penylan, 
Cardiff. 



MACHINE CODE 

/am pleased to see that a few more 
people have taken the plunge and 
arc programming their ZX-8ls in 
machine language — Your Computer 
July 1982. 1 believe their efforts have 
been well rewarded with better 
quality programs. 

However, I believe that, as well as 
increasing the speed of the program, 
machine language should also occupy 
the smallest amount of memory 
possible and, in this contest, 1 think 
that the program by D Clancy — 
page 91 of the July issue — could 
well be improved. 



The following one-line program 
produces exactly the same screen 
border and only takes 28 bytes. It is 

1 SEH YHEf SMD LNQ RNOgs 
)3077?;?( RAND 7HH7?< 

UNPLOT TAJ3 
POKE 16529,119 
POKE 16531,119 
POKE 16538,119 
RAN0 USR 16514 



t direct commands 



also entered directly from the key- 
board with no need for a hex loader. 
The kevwords are underlined and 
Rand/Unplot are entered by typing 
Then Rand/Then Unplot and 
rubout the word Then. Perhaps you 
would like to convert the statement 
back to machine-language mne- 
monics to sec how it works. 

SANieholis, 

Keynsham, 

Bristol. 



FAST POKES 

jix long last my Spectrum has 
Y\ arrived, only 11 weeks after my 
order. Perhaps other lucky Spectrum 
owners would like to try the 
following Pokes, which are all 
concerned with the kevboard. 

Poke 23561,5 - five x ]/50 
second — shortens the delay before a 
key starts to repeat, Poke 23561,255 
virtually turns off the repeat ; and 
Poke 23562,1 makes the keys repeat 
much faster. 

In the main Spectrum manual on 
page 1 38, it suggests Poking 255 into 
23609 to make the keyboard beep, 
but I find this slows down the repeat 
too much. Instead, Poke 23609,50 
which I feel gives the best 
compromise between speed and 
sound. 

Stephen J Belts, 
Eaton Bray, 
Bedfordshire. 



CLARIFICATION 

fjf/i ,ri all due respect to Tim 
jffj Hannell, his reply to Martin 
Kuhn in the July's Response Frame 
is inaccurate: there is no need to put 
Save "Program Name" in the first 
line of the program. In fact there are 
at least two reasons for not putting it 
there. 

First, you may wish to have one or 
more Rcms containing machine code 
there. Secondly, if the program ends 
and you Run, the program will first 
try to Save. 

The line, Save "Program Name" 
can be put anywhere provided the 
program jumps over it — for 
example, with a Goto during 
execution, but the simplest system is 
to put it at the end: 

9997 STOP (not always needed) 

9998 SAVE "PROGRAM NAME" 

9999 RUN 

Also, Line 9999 can be Goto (line 



number) or List or List (Line 
number). The Goto is necessary if 
you have saved unlisted variables 
which will be lost if you Run. 

List is sometimes necessary if you 
wish certain Rcms to be read before 
running. You may need to Poke a 
particular value before running or to 
read other instructions. The auto- 
matic List prevents you from absent- 
mindedly running immediately after 
loading and is really a more useful 
facility than the automatic Run. 
Page 110 of the manual covers this 
method without the List possibility. 
I.es Simpson, 
iiornchurch, 
Essex. 



STRONG LINE 

^Congratulations on your strong 
^ line July editorial calling on the 
computer industry to give mail-order 
consumers a fair deal. 

"I"he new Supply of Goods and 
Services Bill will help micro- 
computer enthusiasts for it is certain 
to become law by the end of this 
Parliamentary session. It makes 
consumer rights statutory 

That still leaves the problem of the 
mail-order company that goes to the 
wall taking its customers' money 
with it into liquidation. 

We are campaigning strongly for 
the Customers' Prepayment (Pro- 
tection) Bill, which recently failed in 
the Commons, to be reintroduced 
next session. Any support from 
readers would be most welcome. 

Janet Upward, 

Secretary, National Federation 

of Consumer Groups, 

18 Queen Anne's Gate, 

Undon SWt MA. 



VIDEO MEMORY 

^Phe eventual introduction of the 
§ Sinclair ZX Microdrive for the 
Spectrum computer will surely spell 
the end for expensive disc drives. 
However, I believe the future of 
mass-memory storage for computers 
will be on conventional video 
recorders. These have many of the 
advantages of magnetic disc drives, 
as well as high-volume sales hence 
low production costs. 

What the market needs is a video 
recorder which provides for multi- 
track audio recording for hi-fi buffs, 
an on-line data bus for computers 
and a teletext decoder in addition to 
video recording. 

The recorder could store teletext 
pages on the tape. The freezc-frame 
facility of a video recorder could 
provide for on-line storage or 
retrieval of information for 
computers in a similar way to how 
disc drives work. So virtual memory 
for computers would not only be 
massive but cheap. 

if Alarsden, 

Wakefield, 

West Yorkshire.M 
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NEWS 



Kenneth Kendall and Acorn take 
on the Daleks from America 



Next TIME you hear a computer talk 
it could sound more like a BBC 
newsreader than the American Dalck 




Micros for 
primaries 

WlTHlM two years every primary 
school in the land should have a 
microcomputer. The Department of 
Industry will supply 50 percent of 
the purchase cost of a Sinclair 
Spectrum, BBC Micro or Research 
Machines 3S0Z from a £9m fund. 

Whereas secondary schools were 
required to send two teachers on a 
"computer awareness" course, 
primary schools will instead receive 
a pack containing a self-study guide, 
a microcomputer reader and 20 
sample programs on cassette. 

Acornsoft has released the first few 
programs of what is promised to be 
an enormous range of educational 
software for the BBC Micro. The 
initial programs deal with science, 
mathematics and English language 
and cost £8.65 per cassette and 
£13.65 per disc. Acornsoft is at 4A 
Market Hill, Cambridge CB2 3NJ. 

Wordcraft 20 is a Vic-20 version 
of a word-processor widely used 
on Pet computers. The system 
turns the Vic's screen into a 
window that can be scrolled up, 
down, left and right over the 
text. If a typed line is wider than 
the screen then the window will 
automatically follow it. The user 
can manipulate single characters, 
words, lines or entire blocks. 
Wordcraft 20, which includes 8K 
extra RAM, is supplied as a plug- 
in cartridge for £125 from 
Audiogenic, PO Box 88, Reading, 
Berkshire. 




noises we are accustomed to hearing. 

Most currently available speech 
chips were developed several years 
ago for the American market. Now 
Acorn has applied the latest techno- 
logy to ex-newsrcadcr Kenneth 
Kendall's voice and produced a BBC 
Micro that speaks BBC English. 

According to one of Acorn's 
engineers this has two advantages: 
"First of all it is British English and 
secondly the quality is much better." 
Acorn will make the speech pro- 
cessor and a ROM containing useful 
words and numbers available in 
October for less than £30. 

Later in the year they will produce 
a second ROM which will allow the 
BBC Micro to generate flowing 
phonetic speech which will sound 
remarkabiv like Kenneth Kendall. 




PaoMen snap 
at Vicmen 

Atari's lawyers are snapping at the 
heels of Bug-Byte's Vicmen. Now 
Vicmen, which is similar to Atari's 
Pac-Man, has been withdrawn from 
sale for fear of costly legal proceed- 
ings. 

Atari knows the profits games like 
Space Invaders or Pac-Man can 
generate and are keen to prevent 
others profiting from their ideas. As 
more people learn to use computers 
it becomes more difficult to conceal 
the secrets of programs from prying 
eyes. Now Atari is resorting to legal 
action. 

Tony Baden of Bug-Byte denies 
that Vicmen is a straight copy of 
Pac-Man but he is unwilling to 
commit limited resources to what 
might become a long and involved 
legal battle. "If we had unlimited 
funds we would like to fight it." 



Black and white £90 Jupiter Ace 
goes far faster with Forth 




Exsinclair engineers Richard 
Aliwasscr and Stephen Vickers are 
launching a new high-resolution 
black and white computer for 
£89.95. 

The Jupiter Ace will come with 
3K RAM and be based around the 
3MHz Z-80A. The real surprise 
though is that the new machine will 
not use Basic. "Wc feel that there 
are many drawbacks to Basic," says 
Altwasser, "which is why wc arc 
using Forth — the language of the 
future." 

Altwasser claims that Forth is easy 
to learn yet executes far faster than 



Basic and at the same time encour- 
ages a modular approach to pro- 
gramming. This may make the 
Jupiter Ace particularly appealing to 
schools, colleges and scientific estab- 
lishments. 

Unlike many recently released 
machines the Ace will not have 
colour but sound has been incor- 
porated. 

Although the keyboard lacks a full- 
size space bar Altwasser describes it 
as a "full-size moving key" and 
criticises some of his rivals for pro- 
ducing "keyboards that feel like dead 
flesh — ours will be more positive." 



A 1,500-bit per second data-trans- 
fer rate should make loading pro- 
grams from cassette quick and easy. 
Additional RAM and a printer inter- 
face will soon be available as well as 
a microfloppy drive, 

Altwasser claims that the Jupiter 
can avoid the production delays 
which have plagued the micro- 
computer industry by choosing sup- 
pliers carefully: "We are not trying 
to make everything for three farth- 
ings." The Jupiter Ace is available 
by mail order only from Jupiter 
Cantab, 22 Foxhollow, Bar Hill, 
Cambridge CB3 SEP. 
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NEWS. 






New Genie conjures up 16K colour and sound 



TltF. AI.RF.ADY-CROWDF.D £200 

personal computer market becomes 
even more cramped with Video 
Genie's launch of a £199 colour 
computer. Rob Stead, head of Lowe 
Computer Division, said "it's a 
totally new product," not just a 
colour version of the Genie II. 

The Colour Genie, below, offers 
16K RAM, a full-size typewriter 
keyboard, 16 colours, 160 by 96 



graphics resolution and 128 
programmable characters. Other 
features include 12K of Microsoft 
Basic, 40 by 24 characters screen 
format conforming to Prestel teletext 
standard, and 1,200 baud transfer 
rate for cassette. Among the 
accessories available are a position- 
detecting light-pen, a printer and, to 
be released shortly, a Modem 
facility. 




Micro-Profetnor 



Multitech has 64K 
micro up its sleeve 



Mut.TtTF.CH has joined the £200 
computer battle by launching the 
Microprofessor MPF-II, shown 
above right, which is to be built in 
Taiwan. 

Whereas six months ago the 
Vic-20 was the only machine 
offering colour and sound in this 
price range, the MPF-II will now 
have to take on the Colour Genie, 
the Dragon, the Spectrum, Atari 400 
and Texas TI-99/4A. 

The MPF-I was a hexadecimal 
code hobby computer, but the MPF- 
II is a fully-fledged personal 
computer. The ZX-81 sized box 
offers 64 K RAM and six-colour 
high-resolution graphics with sound, 
based around a 6502 processor and 

Dragon 
sounds off 

If your dragon is a little hoarse or 
your Spectrum sounds off colour, 
Computer User Aids new sound- 
board may be of help. 

Musical effects including bass, 
drums, chords and white noise can 
be generated on three channels, each 
with a range of seven octaves. The 
IW amplifier can power a built-in 
speaker or a stereo output. Although 
the package includes software 
control for volume, tempo and 
envelope it docs not require user 
RAA1 

The unit costs £29.95 from 
Computer User Aids, 14 Carlton 
Road, Romford, Essex RM2 5BD. 
Telephone 64954. 



games, education and business soft- 
ware will be available on plug-in 
cartridges and cassettes. Data can be 
transferred from cassette at 1,000 
bits per second. 

The MPF-II will output to any 
printer with a Centronics interface, 
and Multitcch's own thermal printer 
will print 40 characters per line at 50 
lines per minute. 

Other options include a full-sized 
typewriter keyboard to replace the 
MPF-II's pocket computer-style 




keys, a calculator-sized remote 
controller and a speech synthesiser. 
For an additional £100, Multitech 
has made available a Chinese- 
character processor which should be 
useful for translators not to mention 
Chinese restaurants and small 
businesses. 



Information Technology year, which was supposed to bring electronic 
mail to the people, has been forced to resort to postage stamps to 
broadcast its message. This is rather as if Caxton had resorted to writing 
advertisements b y hand for his printing press. Those of you who have not 
made the transition to a paperless society will find that the stamps use 
more paper than ordinary commemoratives and that with the wonders of 
information technology it has become necessary to use three frames to 
display a message which any other stamp could display in one. The right- 
hand frame of the 26p stamp shows a high-technology supermarket 
charging someone £23.86 for a can of beans. Both stamps will be 
available on a specially designed first-day cover at most post offices from 
September 8. 




Sinclair worth 
waiting for 

Clivf. sinci-air now admits that 
many customers have waited 12 
weeks for their Spectrums rather 
than the 28 days still promised in 
Sinclair's advertising. He claims that 
production is now running smoothly 
at 5,000 units per week and that the 
backlog will be cleared by the end of 
September. 

In the meantime those who have 
given up waiting for the Spectrum 
can take advantage of recent price 
cuts to buy a ZX-81 for £49.95 
instead of £69.95. 

Next year a Prestel adaptor will be 
made available for the Spectrum. 
Using the Spectrum as a Prestel ter- 
minal, owners will be able to access 
nearly 200,000 pages of information. 

Sinclair will produce the adaptor 
at a price "well, well under £100". 
The company will set up a Prestel 
base of its own and others' pro- 
grams. Looking further ahead, 
Sinclair hopes to set up user net- 
works under the Prestel "umbrella", 
enabling Spectrum owners to talk to 
each other. 

If telesoftwarc takes off in the way 
Sinclair ar ,; cipates it will, their 
company's :;ivolvement could prove 
to be a shot in the arm for the ailing 
Prestel network. 
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ARCADE QUALITY SOFTWARE FROM LLAMASOFT!! 



Spectrum atari 

GRAPHICS/CHARACTER CREATOR 

Now you can define your very own custom charac- 
ter sets. Or edit the existing sets. Results fully 
displayed on screen in modes 0, 1 and 2. Many 
exciting features including: Save, Screen Modes. 
Reflect, Invert etc. 
Supplied on cassette with data £8.00 

SPECTRUM SUPERDEFLEX 

The idea of this new game is to bounce 'FRED' the 
space invader around the screen into the power 
pads. Keeping away, of course, from the devil which 
chases you around the screen. Steer with your deflex 
shields, but beware the mines or you may be buried 
alive. Superb graphics and fantastic sound on the 
48K SPECTRUM only. £4.95 on cassette. 

CITY BOMBER 

A full feature version of the popular game 'BLITZ- 
KRIEG' supplied for the 16K or 48K SPECTRUM 
only. £2.95. COMING SOON - 48K ADVENTURE 
- QUEST FOR THE GOLDEN TORQ 
Send Cheque/P.O. with order to: 
LLAMASOFT SOFTWARE, 
Dept YC2, Lindon House, The Green, Tadley, 
Basingstoke, Hants. Tel: (07356) 5038 

WANTED! 

GOOD QUALITY SOFTWARE. 
SEND DEMO FOR QUICK 
REPLY. 



ATARr 



vf 




by Jeff Minter 




TRADE ENQUIRIES WELCOME 
PLEASE ADD 50P P&P 



BREAKOUT/ DEFLEX 

Unexpanded package a full feature version of the popular arcade 
Breakout plus a new concept in computer games, Deflex!! 
Both programs on one cassette only £3.95. 

DEFENDA! m/c 

Full feature version of the popular arcade game including; Swar- 
mers, Baiters, Pods, Landers and Humanoids. Controls: Up, Down, 
Thrust, Reverse, Fire and Smart Bomb. High resolution colour 
'graphics. Joystick controls. 8k or 16k expansion needed. Only 
£10.00 

TRAXX! m/c 

Vic 20 version of the brand new arcade game "Amidar" A Pack- 
man/Quix crossbreed. All machine code, fast and fun. Joystick 
controls. Hi-res colour graphics. 8k or 16k expansion needed. Only 
£10.00 

RATMAN! m/c 

Kill the squeaking rats which fall from the sky before they dig in and 
prey on you! Game includes rats, hammers, men, mutants and 
spears. M/c, hi-res colour graphics. 8k or 16k expansion needed. 
Fast and fun for only £8.95 

BLITZKRIEG (3.5k) 

Fly your Vulcan bomber over enemy territory and destroy the city. 
25 levels of play. Hi-res colour graphics on the unexpanded Vic 20. 
Only £4.95 

UTILITY PROGRAMS (for unexpanded Vic 20) 

GAME GRAPHICS EDITOR. Create your very own custom charac- 
ters. Full features include Reflect, Save on Tape etc. 
SOFTKEY 24.24 key words inc. Peek, Poke, List, Save on your 
function keys Both programs supplied on one cassette. Only £6.00 
Coming Soon, plug-in games cartridges 
at under £20 — please ring for details. 



Spectrum 



ABACUS CONTROLLER Z* Spectrum games 



i 



;>*■ 



Developed to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
ZX SPECTRUM CONTROLLER: Single switch selection of 
SAVE, LOAD & AMP modes. Built in amplifier and loud- 
speaker boosts Spectrum sound output. Price £14.95 
ZX81 CONTROLLER: Single switch selection of TALK, 
SAVE, CUE & LOAD modes. Built in microphone/speaker for 
fast and reliable program naming and cueing. Price £12.00 

AH items in this advertisement can be viewed before buying at the Buffer 
Micro Shop, London. 



1. ANDROID PIT RESCUE: Rescue the trapped miners before 
they are trapped in the flooding mines. 

2. ICEBERG: Steer your icebreaker through thickening pack- 
ice to pick up survivors. 

3. DESTROYER: Find and destroy the submarines before they 
sink the merchant ships. Novel use of sound. 

4. BATTLE: Destroy missile sites while avoiding mines and the 
enemy tanks that are out to get you. 

All Spectrum games have User Defined Graphics, sound, full 
colour and highscore. 



ZX81 games 



5. DEFENDER: A fast action machine code game with five 
levels of play, on screen scoring and highscore. 

6. AVENGER: Destroy targets on the planet's surface with 
bombs and lasers while fending off guided missiles. Machine 
code, five levels of play, time and highscore. 

Games 1 £t 2 on one cassette price £5.95 

All other games price £4.95 each including P&P. 

All games are in stock and we guarantee to despatch them 

within seven days. 



ABACUS 186 St. Helens Ave, 

ELECTRONICS Swansea, W. Glam. 

Tel: (0792) 05282 



20 YOUR COMPUTER. SEPTEMBER 1382 



COMPUTE* CLUB 



Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 




The August meeting showed the amount of 
cross-fertilisation that goes on between 
London clubs. Bazyle Butcher, who had pre- 
viously given a talk on building a robot arm 
for £12, attended from the Harrow CC, and 
David Annal from the Croydon CC gave a talk 
that evening on "The Ins and Outs of Inter- 
facing". 

The talk mixed technical information on 
interface chips with a variety of practical 
demonstrations. Using three monitors linked 
up to a Pet, he showed how to input inform- 
ation to the computer from a torch via a light- 
detecting cell, a light-pen, a microphone and a 
device which detected gas and interrupted a 
program with an alert. Among the output 
possibilities demonstrated was an impressive 
example of synthesised speech, using a 
"phoneme speech" chip. 

The chip can interface with a computer and 
an amplifier to produce 36 different vowel 
sounds, 25 consonants, three types of pause 
and four inflections. These can be combined 
to synthesise almost any spoken word. Inflect- 
ions — a voice's rise and fall — make the 



PASS THROUGH the saloon bar of the Fox and 
Goose, cross the beer garden and you will find 
the West London Computer Club occupying a 
room at the back of the pub. Founded almost 
three years ago, the club recently moved to the 
Fox and Goose, near Hanger Lane, from 
Willcsden Technical College. The landlord 
initially billeted them in a smaller room but 
was sufficiently impressed by their beer 
consumption to offer them their present 
spacious accommodation. 

As at least half the club's 30 paid-up 
members are professionally involved in 
computing, there is a good deal of technical 
expertise on hand. Your Computer's represent- 
ative soon received advice on how to cure the 

Local news 

Bristol 

BRISTOL Computing Club is offering a course 
in Basic programming from September 15. 
The club meets on the third Wednesday of 
every month at the University of Bristol 
Physics Building. More details from the club 
secretary on 0454-322071. 

Cheshire 

MEETINGS of the Mid-Cheshire Computer 
Club are held at the main Winsford Library 
on the second Friday of each month. They 
usually include a machine demonstration in 
the proceedings. Telephone Dave Clare on 
06065-51374 for more details. 

Newcastle 

NEWCASTLE Personal Computer Society has 
been running since 1978. They arc linked with 
several user sub-groups. Alcctings take place 
on the first Tuesday of the month at Room 
D103, Ellison Building, Newcastle Poly- 
technic. You can telephone John Bone on 
0632-770036 in the evening. 



WEST LONDON 



Simon Beesley discovers the 
ins and outs of gas detection 
and synthesised speech in the 
convivial atmosphere of the 
West London Computer Club. 

irritating loudspeaker buzz on his BBC model 
A and on how to make the screen display 
steadier. Four BBC Micros were available at 
the meeting and other machines owned 
include Nascoms, ZX-81s, a Pet, a Tuscan and 
a Vic-20. 

You do not have to be an expert, or even 
own a machine, to enjoy the meetings. Neil 
Cryer, club chairman and co-author with Pat 
Crycr of a book on programming the BBC 
computer, pointed out how mistaken it is for 
people to think they should wait until they 
buy a computer before joining a club: com- 
puter clubs arc ideal places to get advice on 
possible machines. 



difference between monotonous "robotic" 
speech -and a more human-sounding voice. 

In a virtuoso programming application, 
David Annal's speech generating program 
recited the verses of his poem, Sam, which 
relates the misadventures of a young lad, Sam, 
in rhyming couplets. In time with the recital, 
the program displayed some high quality 
graphics on the monitor illustrating episodes 
from the poem and printed the verses at the 
top. 

The club arranges a talk by a member or 
guest for most meetings. In September, 
Graham Brain — one of the founder members 
with Bcrnie Haylctt — will talk about the 
Pluto colourboard, and in October there will 
be a talk on CP/M. Meetings take place on the 
first Tuesday of every month at the Fox and 
Goose, Ealing Road, West London. For 
further details telephone Neil Crycr, 01-997 
9437, or Bcrnie Haylett, 01-883 3948. 
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BREAKING THE 



Once upon a time computers 
that could talk and listen were 
only found in 2001. Now Tim 
Langdell looks at devices that 
could make your ZX-81 come 
alive — from the humble 
keyboard bleep to mighty units 
that can recognise and 
synthesise speech. 

PERHAPS THE most frequent criticism made of 
the ZX-81 is its unresponsive keyboard. 
Except for the eagle-eyed, it can be very 
difficult to be sure that the key pressed has 
been accepted by your '81. This can be especi- 
ally frustrating when you are entering large 
amounts of data or machine code. A keyboard 
beeper can be a Godsend in situations like this, 
and the two I tested are the Keyboard Audio 
Tone from TV Services of Cambridge, and the 
Fulcrum Electronics Bleep, 

Fulcrum's Bleep is the simpler of the two 
devices and once fitted, pressing almost any 
key on your ZX-81 will cause a beep. The 
board is extremely easy to attach and requires 
no soldering. Ingeniously, Fulcrum has used 
small, spring-loaded pins on the ends of the 
leads to be attached to the ZX-81 's circuit 
board. 

Keyboard response 

There are clear instructions to explain into 
which holes in the circuit board the pins are to 
be pushed. They explain in detail how to open 
your ZX-81 and how to reassemble it safely. 
The Bleep's board and piezo-buzzer fit neatly 
inside the ZX-81's and can be held in place 
with sticky tabs. 

From the 210 characters and keywords 
possible on the ZX-81, the Bleep will give a 
noise when any of 198 of them are pressed. 
The key presses which will not produce a beep 
are such keys as Edit, Rubout, Ncwline, 
Function and Space. 

As Fulcrum points out, the fact that there is 
no beep when these keys are pressed can be 
useful in drawing your attention to the action 
you are taking. If only someone could devise a 
way of giving extra warning when New is 
pressed. 

I have just three minor criticisms of the 
Bleep. First, because attaching it involves 
taking one of the ZX-81's fragile keyboard 
ribbon cables out of its socket and putting it in 
Fulcrum's one, you will need to be extra 
careful not to crease the cable. A small break in 
the ribbon cable can give rise to rather annoy- 
ing and intermittent problems — keys suddenly 
fail to work. 

Secondly I found the beep sound rather tire- 
some after a while. It would have been useful 
to be able to switch off the Bleep when not 
required. This extra facility would be particul- 
arly useful to owners of ZX-81s with larger 
keyboards fitted where the beep would not 
always be needed. 








Lastly, it would be unwise to assume that if 
you heard a beep with this board that your 
ZX-81 has definitely noted your keypress. 
ZX-81 s arc relatively slow machines and even 
with the poor standard keyboard it is not 
difficult to out-type them. 

The Keyboard Audio Tone is a little more 
sophisticated in that it not only gives a beep 
when any key is pressed — and all keys give a 
beep — but it also gives a different toned beep 
when the ZX-8 1 is ready for the next piece of 
information. 

Fitting this device does, however, require 
some soldering. Five wires must be carefully 
soldered to the ZX-81's prinied-circuit board 
and very clear instructions are given on how to 
do this. 




As with the Bleep, 
the Audio Tone is fitted neatly 
inside the ZX-81's case with sticky tabs. 
In use it makes working with your ZX-81 
more like talking to R2D2. Every key press 
gives a low tone, and you hear a high tone as 
soon as the ZX-81 has executed the command. 
This can be particularly useful when working 
in the Slow mode. If you grow accustomed to 
listening to the two tones you will never out- 
type your '8 1 . 

Choice of loudness 

This device also gives rather useful feedback 
when loading programs. At the end of a Load 
the beep sounds to indicate that the ZX-81 is 
ready for the next command. Also, the high 
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William Stuart's sound synthesiser. Below: 

Big Ears speech recogniser, Quicksilva 
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Wideband Speakeasy. 




and low tones can be heard occasionally 
during Loading, which means that you can 
busy yourself with something else during a 
long Load and need only listen for the final 
beep. 

The Audio Tone gives you a choice of 
volume levels, too. You can make the tones 
louder by changing the position of a wire link 
on its printed-circuit board. In fact, it would 
be possible to attach a two-way switch with a 
centre off position so that you have the choice 
of loud or quiet tones or no beep at all. 

Finally, a very useful feature of this device is 
that you can introduce a beep into a program 
by simply putting a Pause of greater than 
about four. This could provide a simple way 
of introducing sound to your games programs. 






Comparing the two keyboard beepers is not 
easy. Both do their job well and would be a 
cheap but extremely useful addition ro a 
ZX-8 1 . My own preference was for the Audio 
Tone because it offered more facilities at no 
extra cost — they are both £8.95. 

Sound synthesiser boards are also available 
for the ZX-81 , and for around £20 you can add 
laser sounds to your space invader games, or 
play your ZX-81 like an organ. There arc three 
sound synthesisers on the market at present: 
the Quicksilva sound board, Stuart Systems 
Sound Synthesiser, and Zon-81 from Bi-Pak. 

The Bi-Pak uses the versatile AY- 3-8 192 
chip whereas the other two devices use the 
very similar AY-3-8190 sound synthesiser. 
Hence all three devices offer very similar facil- 
ities. The two AY-3-8190-bascd ones also offer 
two eight-bit ports as well as the sound 
synthesis, whereas the Bi-Pak synthesiser 
offers only sound. 

Creating specific sounds 

A further major difference is that the Bi-Pak 
and Stuart Systems boards are not memory- 
mapped in RAM space: they are in the I/O 
area of the Z-80A's memory, whereas the 
Quicksilva board is mapped at the top end of 
the 16K RAM area. 

Finally, the boards differ in that the Quick- 
silva and Stuart Systems boards must be 
attached to an amplifier whereas the Zon-81 is 
a fully sclf-contincd unit with amplifier and 
speaker. 

A disadvantage with all three devices is that 
it is not obvious how one is to obtain a specific 
sound. A relatively simple gunshot sound, for 
instance, can take up to 20 lines of program. 
Forewarned, however, that you may have to 
devote some time to creating a new noise, 
these boards can produce an amazing variety 
of sounds, from steam trains and laser shots to 
music in three voices in imitation of almost 
any musical instrument. The three sound 
synthesisers are supplied with differing 
amounts of information, which in each case is 
inadequate. 

The Stuart Systems synthesiser is available 
as a kit as well as ready-made. The instructions 
on building the kit were very clear and if you 
have had some experience of building elect- 
ronic circuits you should find building this 
device relatively easy. 

Because the synthesiser is in the Z-80's I/O 
area and not memory-mapped in the RAM 
area it cannot be addressed from Basic with 
Peck and Poke commands. Instead, a machine- 
code routine has to be used. 

Stuart Systems gives clear instructions as to 
how to load the routine which is about 100 
bytes long and held in a Rem statement. You 
would need to enter this machine code only 
once and then save it on cassette for the next 
time. 

Stuart Systems gives an overview of how the 
AY- 3-8910 chip works. This will probably 
take you a few readings to understand fully, 



but it is, however, reasonably clearly written. 
The booklet with the synthesiser covers how- 
to select the various registers in the chip with 
which you can choose what type of sound will 
be produced. The several examples given help 
you understand how the device works, but it 




would have been better were there more 
specific examples of how to obtain sounds you 
might typically use in games. The only real 
example of this kind produces a slow steam- 
train sound. 

At the end of the booklet Stuart gives some 
ideas as to how the output port might be used. 
Several hardware ideas are offered and inform- 
ation as to the maximum loads which can be 
applied. 

Stuart Systems also offers a Music Composer 
program on cassette for an extra £6.90. This 
allows you to easily enter tunes with up to 
three-part harmony, and allows easy setting of 
volume, pitch, and decay of each note. The 
cassette is complete with two demonstration 
tunes. If you are interested in composing tunes 
then this cassette could be good value, but you 
must have a 16K RAM to run the program. 

To hear the sounds you create you have to 
attach your Stuart Systems board to an 
amplifier. This aspect of the synthesiser is 
poorly documented, and if you were to read 
the booklet too quickly you might be forgiven 
for thinking that the sound comes from your 
TV's speaker, which it does not. 

Speaker systems 

Stuart Systems suggest in a diagram that you 
attach one of the three outputs to one channel 
of a stereo amplifier, and another to the other 
channel. However, there is no reason although 
Stuart Systems omits to say so, why you 
should not attach all three outputs to a mono- 
amplifier. 

The Stuart Systems board is well made and 
has a duplicate connector at the back so that a 
16K RAM pack or another add-on can be 
fitted at the same time. 

The Quicksilva sound board is similar in 

many ways to Stuart Systems device. One 

major difference, though, is that the Quicksilva 

(continued on page 25) 
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(continued from page 23) 
board must be used along with Quicksilva's 
motherboard or one of similar specifications. 
The only alternative is to use two edge con- 
nectors soldered back-to-back, which Quick- 
silva also supply. Whichever of these two 
methods you choose, you will have to pay 
extra on top of the price of the sound board. 

As with the Stuart Systems board, Quick- 
silva does not make it clear that you have to 
connect the board to an amplifier, or that this 
connection is made via a 3.5mm, socket at the 
top of the board. However, the documentation 
shows that you can alter the output volume of 
the board to match your amplifier by turning a 
small potentiometer adjacent to the socket. 
Unlike the Stuart board, then, the Quicksilva 
one is designed to work with a mono-amplifier. 

The Quicksilva board's sheet of information 
gives a brief idea of how the 13 registers in the 
AY- 3-89 10 work to produce various sounds. 
Addressing each of the three music channels is 
covered as well as how to address the noise 
channel and create envelopes, 

Music programs 

Unlike the other two sound synthesisers, 
this board simply requires you to Poke two 
locations — 32767 and 32766 — to produce 
sounds and control the chip. A useful tabic is 
provided which enables you to create accurate 
scales over a five-octave range. 

Quicksilva provides a few more example 
programs than Stuart Systems, and these 
include a program to play a simple tune, and a 
phasor-effect sound. The phasor sound is 
reasonable, but I am sure with perseverance 
you can produce a sound more like an arcade 
game's. 

Quicksilva gives very little information on 
connecting hardware to the two user ports 
other than to say they can be connected up via 
the on-board 16-pin OIL socket. 

The third sound synthesiser is from Bi-Pak. 
It is supplied in its own black plastic box, with 
integral speaker, amplifier and volume 
control. As such, it is much less fuss to set up 
than either of the other two boards. The book- 
let provided with it was also more comprehen- 
sive and, on the whole, well written. 

Apart from summary tables indicating what 
each register does and a visual idea of the 
envelope shapes, which both the other board's 
information included, this booklet was the 
most informative and easy to read of them all. 
It gives clear instructions on how to enter the 
nine-byte machine-code routine which is 
needed to run this non-memory-mapped 
device. The Stuart Systems board routine 
needed 100 bytes. 

The booklet's approach is a hands-on dis- 
covery of the AY- 3-89 12 chip's functions, 
which are identical to those of the AY- 3-89 10. 
It is not perfect — you still have to work hard 
to create any given sound — but it is well 
written. The booklet contains example 
programs, all of which arc useful. However, 
the phasor sound Bi-Pak suggests is too much 
like a simple gun shot. 

There is also a program to allow you to use 
the keyboard of your ZX-81 as an electronic 
organ. An assembly language version of the 
machine-code routine is included — - which 
Stuart Systems omits — as well as an idea of 




how the chip docs its job. The unit does not 
include a user port like the other two boards, 
but many of you may feel that this is not an 
essential feature anyway. 

The Zon X-81 also has a rear edge connector 
which duplicates the one on the rear of the 
ZX-81 and thus allows you to have a RAM 
pack fitted at the same time. 

If you want a sound synthesiser and an I/O 
port then you may well be advised to choose 
cither the Stuart Systems or the Quicksilva 
board. This should be slightly less expensive 
than buying a separate I/O port as well. 

However, both of these boards presented the 
problem of needing to be connected to an 
external amplifier which may not always be 
easy — my own stereo system is not usually 
within reach of my ZX-81, and vice versa. The 
Bi-Pak was easier to use for this reason, and 
had the clearest guide to using the sound 
synthesis chip. 



Digitalkcr device on the market at present for 
the ZX-81 is the Speech Pack from DCP. This 
device is mapped in RAM at locations 49149, 
if you have just the ROM supplied with the 
Speech-Pack, and 49148 if you buy further 
ROMs. 

Using the Speech- Pack is very easy and only 
requires Poking the location in question with a 
code number given to the word you wish 
played. A full table of words and their codes is 
given. There arc four ROM word-packs avail- 
able, but only the first is supplied with the 
Speech-Pack. This first ROM contains 72 
words, giving all numbers from 1 to 19, the 
tens from 20 to 90, 100, 1000 and 1,000,000. 

Phenomenal phonemes 

The letters of the alphabet are also on this 
ROM — Z is pronounced "zee" — as well as a 
few words of dubious use such as ampere, case 
and cent. Clearly, it is an American chip. 
Rather more useful are the two tones of dif- 
ferent pitches which can be sounded during a 
program as part of a game or whatever. As it 
stands this first ROM docs not appear very 
useful, and further ROMs cost about £15 
each. 

The unit is very easy to use, and the words 
arc clear. It is boxed and contains an internal 
speaker/amplifier. The ZX-81's rear connector 
is duplicated at the rear of the unit, and facil- 
ities to alter the volume of the speech or attach 
an external speaker arc available. 

DCP has also just released a Spectrum 
adaptor which allows the unit to work on a 
Spectrum using the In/Out commands. DCP 
has mapped the unit in the Spectrum's I/O 




Top: Wideband Votrax-based speech synthesiser. Above: Zon-81. 



As far as price is concerned, the Stuart 
Systems board is the cheapest at only £19.50 
plus VAT in kit form, and £25.50 plus VAT 
ready-made. The Quicksilva board is £26, but 
remember that you will cither also need a QS 
connector at £4 or a motherboard at £12. 
Finally the Bi-Pak Zon X-81 is £25.95 
including VAT. This means of course, that it 
is the cheapest of the three in ready-built form, 
even though it is supplied boxed and with its 
own amplifier and speaker. 

Art of conversation 

You can also make your ZX-81 speak to you. 
There are two main types of device on the 
market which can achieve this. One type uses 
the Digitalker technique which has a vocab- 
ulary in digitised form stored on ROM. The 



area, and so it does not interfere with memory. 

However, be warned that the Spectrum's 
rear connector is not duplicated at the rear of 
the unit. Any other add-ons, such as the 
printer, must come between the Spectrum and 
the Speech-Pack. 

The main alternatives to the DCP Speech- 
Pack are the Votrax-based devices which 
actually synthesise speech. This chip, which is 
also American, does not have words stored in 
ROM like the Digitalkcr, but instead is capable 
of producing all the phonemes present in 
speech. Words are thus built up by continuing 
several of these phonemes. You can think of 
the phonemes as being small sound units such 
as the "-er" at the end of "butter" or the 
"doh"at the start of "dog". 

(continued on next page) 
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(continued from previous page} 

There are several such devices on the 
market: the Wideband, the Voxbox from 
Mutek at £65, and the Kama! Supcrtalker 1 at 
£49.95 plus VAT from Namal Associates. The 
Wideband and the Voxbox are very similar. 

The Wideband is encased in a bookshelf 
speaker box, and has its own amplifier, 
speaker and power supply. The Wideband is 
connected to your ZX-S1 via a cable and a 
parallel port. Any parallel port for the ZX-81 
should work, but you do need to buy one. 

While the Wideband manual is long and 
generally well written, it does not help you 
very much with regards attaching the unit to a 
ZX-81. There is just one page devoted to this 
which uses the DCP I/O port as an example, 
but no explicit directions are given. 

In fact you need to connect up data lines to 
7 on your parallel port to the pins on the 
Wideband's connector as indicated in the 
manual. But only the Strobe signal should go 
to the D7 line. The oihcr D7 they mention for 
a Busy should be attached to D7 of an input 
port. It is easy to get this confused from Wide- 
band's literature. 

The Votrax chip needs to receive a Strobe 
signal telling it that message is now on the data 
lines, much as a printer does. Wideband tells 
you to use D7 for this and to include Pokes to 
D7 — by Poking the port location with 128 — 
to simulate a Strobe signal. While the Votrax 
chip is producing ihe sounds, it sends a Busy 
or low signal to the D7 line of your input port 
which needs to be tested by a line in your 
program. Only when ihis line goes high again, 
should you try to make the Wideband produce 
another phoneme. 

Once you have grasped these simple rules, 
programming the Wideband is relatively 
simple. The Wideband has a long word list 
with suggested phoneme combinations for 
each word. The watchword though is to 
experiment for yourself — you can even pro- 
duce regional accents. 

However, unless you are a linguist program- 
ming your own words will take a good deal of 
time and thought. Wideband offers a phonetic- 
input program which I would strongly recom- 
mend anyone buying the unit should obtain. 
This program is designed to allow you to enter 
words more in the form that they are spelt and 
it decides which are the appropriate phonemes. 

The main problem is that the voice is all one 
pitch, and so sounds rather like a Dalek from 
Dr Who. In general the sound quality is poorer 
than with the Digitalker system, but there are 
no limits to the number of words you can pro- 
duce. This unit can be fun to use and could 
easily provide an interesting added dimension 
to games. 

The unit has both a volume control and a 
pitch control to alter the sound from a deep 
man's voice to a high-pitched man's voice — 
curiously, it never sounds like a woman's. 
This pitch control is rather difficult to access 
and any adjustment involves you in sticking a 
screwdriver through a hole in the rear of the 
unit. 

A final criticism must be the rather annoy- 
ing hum that the unit produces. The Voxbox, 
which has an external knob to change the 
pitch, hums less. Perhaps Wideband couid 
improve this aspect by changing the smoothing 




Above: Big Ears speech recognition system. 

capacitors. By the way, do not be surprised if 
you order a Wideband, or a Voxbox, and 
receive a cable with it marked "Pet". Wide- 
band does not make up cables for ZX-81s 
because there are so many different I/O ports 
available for the machines. 

Comparing these two rather different 
methods of allowing your ZX-8 1 to talk seems 
rather unfair as they rely on such different 
principles. However, a fully expanded DCP 
Speech-Pack will cost around £95 — the basic- 
unit with one ROM is £49.95. On the other 
hand the Wideband is complete at £69 plus 
VAT. You do need a parallel port for it, 
though, which would typically cost you a 
further £1 5 or so. The Voxbox sells for around 
£65. On the whole the Votrax-based units 
seem better value for money, but the 
Digitalker has clearer speech and its 



Keyboard beepers 

■ Keyboard Audio Tone, TV Services of 
Cambridge Ltd., Chesterton Mill, French's 
Road, Cambridge CB4 3NP. C8.95. 

UZXB7 Bleep, Fulcrum Products, Hillside, 
Steep Lane, Findon, Worthing, West 
Sussex. £8.95. 

Sound synthesisers 

UZon X-81, Bi-Pak, PO Box 6, 63A High 
Street, Ware, Hertfordshire. £25.95. 

■ Stuart Systems Sound Synthesiser, 
William Stuart Systems Ltd, Dower 
House, Billericay Road, Herongate, Brent- 
wood. Essex. £19.50 kit. £25.50 built, plus 
VAT. 

MQuicksilva Sound Board, Quicksilva, 92 
Northam Road, Northam, Southampton. 
Sound board f26. Motherboard £12 or QS 
connector £4. 

Speech synthesisers 

UDCP Speech, DCP Microdevelopments, 
2 Station Close, Lingwood, Norwich. 
£49.95 and £14.95 each extra word ROM. 

■ Wideband Speakeasy, Wideband Pro- 
ducts, Cambridge Road, Orwell, Royston, 
Hertfordshire. £69 plus VAT. 

MVoxbox, Mutek, Quarry Hill, Box, Wilts. 
£65 including demonstration software. 

■ Namal Supertalker 1, Namal Associates, 25 
Gwydir Street, Cambridge. Tel: 0223 
355404. 

Speech recognition 

UBig Ears, William Stuart Systems Ltd, 
Dower House, 7 Billericay Road, Heron- 
gate, Brentwood, Essex. £49 plus VAT. 



vocabulary can be sufficient for many pur- 
poses. 

The final device in this survey is a Speech 
Recognition system from William Stuart 
Systems. This is also known by the unfortunate 
name Big Kars. This is a very sophisticated 
piece of equipment allowing your ZX-81 to 
respond to your spoken commands. The 
Speech Recognition System (SRS) is housed in 
its own well-made metal cabinet with plug 
sockets for a microphone and a connector to 
attach the unit to an I/O port. You can use any 
parallel port, but you will need one to be able 
to use the SRS. 

A good-quality microphone is supplied with 
the unit, as is a cable for connection to the 
sound board. The connections are simple to 
make, and there are copious notes. Stuart 
Systems provides a theoretical article on the 
subject, written for other machines, but intel- 
ligible to ZX-81 owners too. 

The SRS is very fussy about setting up and 
use. You must set up in a quiet room, and talk 
in a loud voice about a foot away from the 
microphone. The quality of your voice also 
has to be consistent or else the SRS will not 
recognise you. Stuart Systems now supplies a 
program on cassette which makes setting up 
the SRS very simple. Whether you use this 
tape or the other method involving the lengthy 
program included in the SRS's instructions, 
you will have to speak each word into the 
system several times while it learns your voice 
pattern. 

This device certainly works and can be 
fascinating to experiment with. But it is rather 
sensitive to changes in your voice, room noise, 
and so forth. For such reasons, and the fact 
that it is particular about the way you speak, it 
is difficult to sec this unit being in everyday 
use with ZX computers. Uses it would be ideal 
for — such as being able to say "fire" in a 
space invader-type game — are not really suit- 
able for this unit as it stands. 

All in all, if you arc interested in speech 
recognition then you will be delighted with 
this unit. But if you want a simple futuristic 
device to enable you to talk to your ZX 
computer rather than type in words, then I 
think you will have a little while to wait yet for 
such a piece of cheap electronics. The Stuart 
Systems Speech Recognition Svstcm costs £49 
plus VAT. ■ 
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ENTER THE DRAGON 










4> I V 




PROGRAMMING STATEMENTS 
AND COMMAND 



MATHEMATICAL AND LOGICAL 


OPERATORS 


Symbol 


Operation 




Exponentiation 


— 


Unary minus 


* 


Multiplication 


/ 


Division 


f 


Addition 


— 


Subtraction 


> 


Greater than 


< 


Less than 


•4 


Equal to 


<> 


Not equal to 


>- 


Greater than or equal to 


<. 


Less than or equal to 


NOT 


logical NOT 


AND 


logical AND 


OR 


logical OR 


BASIC LANGUAGE STATEMENTS 


CLEAR 


LINE INPUT 


CLS 


ON . . . GOSUB 


DATA 


ON . . . GOTO 


DEF 


POKE 


DEFUSR 


DIM 


PRINT TAB 


END 


PRINT USING 


EXEC 


PRINT @ 


FOR TO STEP NEXT READ 


GOSUB 


REM 


GOTO 


RESTORE 


IF 


RETURN 


INPUT 


STOP 


LET 





SOUND GENERATION STATEMENTS 
PLAY SOUND 



CASSETTE RECORDER CONTROL STATEMENTS 


AUDIO CLOSE 


EOF (-1) 


OPEN 


CLOAD CSAVE 


INPUT 


PRINT 


CLOADM CSAVEM 


MOTOR 


SKIPF 


PRINTER CONTROL STATEMENTS 


LUST OPEN 


PRINT 




SYSTEM COMMANDS 






CONT LIST 


RUN 




DEL NEW 


TROFF 




EDIT RENUM 


TRON 




GRAPHICS STATEMENTS 




CIRCLE (x.y) LINE 


PCOPY 


PUT 


COLOUR PAINT 


PMODE 


RESET 


DRAW PCLEAR 


PRESENT 


SCREEN 


GET PCLS 


PSET 


SET 


STRING FUNCTIONS 






ASC INKEYS 


LEN 


STRINGS 


CHRS INSTR 


MIDS 


STRS 


KEX$ LEFTS 


RIGHTS 


VAL 



NUMERIC FUNCTIONS 

ABS INT POINT SQR 

ATN JOYSTK POS TAN 

COS LOG PPOINT TIMER 

EXP MEM RND USR 

FIX PEEK SGN VAPTfl 



ALL THIS FOR £195 
(VAT INCLUSIVE IN ALL PRICES) 



HARDWARE SPECIFICATION 



* 680SE Microprocessor, a great advance on the original 6502 - still used by 
PET. Apple, Atom. Aran 400. BBC Micro. VIC 20. 

* 32K RAM memory as standard At least twice as powerful as other 
computers at the same price, expandable to 64K. 

— 26K user available alter 4 pages of high resolution graphics 

* DRAGON 32. unlike most units, gives EXTENDED MICROSOFT COLOUR 
BASIC as standard. 

— Microsoft basic has become the industry standard (e.g. IBM. Appto, 
Commodore. Tandy. Atari). 

THIS HAS:- 

— Advanced graphics features — set. line. draw, circle, paint, print using. 
Advanced sound feature. 

— Automatic control of cassette reco": 

— Full editing features - insert, do'otc. change. 

* DISPLAY: 

— 9 Colours. 

— 5 Different resolutions from 512 points of text (16x 32) to 49162 points 
(256 a 192) ai high resolution. 

Home UHF TV set end/or colour monitor. 

* KEYBOARD: 

— Professional quality keyboard to the standard on data entry 
terminals. 

— Typewriter layout and feel. 

— Guaranteed for 20 minion key depressions. 

* SIMPLE PLUG-IN CONNECTION FOR: 

— Joystick controllers. 

Audio cassette recorder (inc. Stop-Start). 

— Printer (Centronics paraBeK. 
- Games cartridges. 

* 160 page "BASIC" training manual - FREE. 

SOFTWARE AVAILABLE NOW! 

CARTRIDGES 

Ghost Attack A Pacman type game for one or two players, fifteen skid levels. 
Berserk — A challenging shooting game for one or two players. 
Cosmic Invaders - The infamous game on your own set - 15 levels, 1/2 players. 
Meieoro/dS — Pick your way through the treacherous asierotd belt. 

CASSETTES 

Compendium of Games — A broad range of games to illustrate the abilities of 

Dragon 32. 

Compendium of Applications — A selection of routines to get the most from your 

Dragon. 

Quest - An adventure game - defeat the dreaded moriock. 

Madness and the Minotaur An adult strategy game in real time. 

Cornput/tvoice - Allow you to instruct Dragon 32 how to speak using phoenetic 

sounds. 

Graphic Animator - Create simple animated colour cartoons on the screen. 




To: JADE COMPUTERS. MAIL ORDER DIVISON. COOMBEND, RADSTOCK, BATH BA3 3AN. 
TELEPHONE (0761) 32570 FOR MORE DETAILS. 

Please send me: 

Enter quantity in box 

Dragon 32k Colour Computer □ £195 



CARTRIDGES 

Ghose Attack □ C24.95 

Berserk □ £19.95 

Cosmic Invaders □ £19.95 

Meteoroids 1 £19.95 

Joysticks □ £19.95 

Cassette Recorder [ £39.95 



CASSETTES 

Games Compendium £7.95 

Application Compendium LJ £7.95 

Quest □ £7.95 

Madness and the Minotaur G £7.95 

Computavoice '. £7.95 

Graphic Animator Q £7.95 



I enclose Cheque/PO Number for £ made payable to 

JADE COMPUTERS LIMITED (Plus £4.50 P&P for Great Britain + Northern Ireland). 
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SURVEY 



SPECTRUM 
SOFTWARE 



Boris Allan examines the 
first software offerings 
designed specially for 
your Spectrum. 

Although the spectrum was announced 
in April the machine has only become avail- 
able in large numbers recently. For software 
suppliers it is still early days. We were there- 
fore relieved to find that most of the programs 
we received worked first time and reasonably 
well even if some of them lacked originality. 

Most of the software we sampled was based 
on ZX-81 or arcade games but we also tried 
out some educational and utility programs. 
Loading the Spectrum was far less frustrating 
than the ZX-81. The machine performed well, 
producing particularly good colours but dis- 
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is bound to be subjective. To give as objective 
an assessment as possible we tried out the 
games on all age groups — even a class of five- 
year olds. 

Both Bug-Byte's Spectral Invaders and 
Quicksilva's Space Invaders approach the 
standard of real arcade games. Spectral 
Invaders is almost an exact copy of Space 
Invaders, complete with four different colours 
for invaders, a flying saucer and high score. 
Some effects are slightly slower than the Atari 
original but the graphics quality and the use of 
colour and sound is excellent. Quicksilva's 
Space Intruders also had a mutant invader that 
wobbled and was worth extra points and a 
hold facility to allow you to stop the game at 
any point. 

While the invader programs were written in 
machine code, Alien Command was written in 
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Above: Chromasoft's Bomber. Right: Bug-Byte's 

appointing sound. The limitations of the inter- 
nal speaker can at least be bypassed by taking 
the cassette out of the recorder, connecting the 
two Mic sockets and switching on the 
recorder. Tone and volume can then be con- 
trolled with the recorder's own controls. 

Games programs are strange things. Long 
complex programs can be much less enjoyable 
than a short snappy one incorporating a good 
idea. So long as the programs are relatively 
bug-free, as most of these Spectrum games 
were, then evaluation of any particular cassette 
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Spectra/ Invaders. 

Basic and was too slow and crude for a space 
game. Winged Avengers from Work Force is a 
Galaxian-type game in which waves of 
attackers move down the screen towards the 
player's missile fircr, break formation, circle 
about and then attack again. Six speeds are 
offered and the action is fast. But with the 
exception of a formation of birds, which 
appear in the second attack phase flapping 
their wings very effectively, the display is a 
little dull. 
Chromasoft's three programs varied from 







VERA ub. HIGH SCORE ■ 

000 O0O580 •*- 000000 
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the sublime to the ridiculous. Worm is a 
simple but clever idea. A worm on the screen 
has four segments, and the player has to direct 
the worm around the screen, eating up 
numbers. Each time a number is eaten, they 
flash up randomly, the length of the worm 
increases by that amount. As the worm gets 
longer, it becomes more difficult to navigate, 
because you arc not allowed to leave the screen 
or to cross over yourself. One player reached 
about 125 segments, and could not find any 
space. 

The program is as simple as the display but 
the idea worked. Defined colours and graphics 
for the segments would be improvements but 
only cosmetic. Bomber is an uninspired 
rendering of Blitz. Golf is not only unexciting 
but bug-ridden. Amongst other things the 
game was unwilling to play the right number 
of holes. 

AVC's Fortune could be a useful stand-in 
for the crystal ball at children's parties. The 
company's Tables has a more educational 
objective. The tests of multiplication tables are 
quite competent but the program would be 
more useful as a means of generating interest 
and enthusiasm for mathematics rather than 
for teaching the tables themselves. 

Whoever designed it has a keen appreciation 
of the minds of primary school children, 
although AVC is stretching a point when it 
claims the program can be used to the age of 
16. One clever ploy to generate interest was 
the use of the ZX- Printer to give each child a 
permanent record of its achievement. One 
kid described it as "space-age paper". This 
theme is reinforced by a countdown to the 
launch of a rocket each time you play. 

Time Bandits from Newsoft comprises six 
separate games on side 1 all combined in an 
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Phantasmagraphics 

Adventure-style game on side 2. Most of the 
games have pretty graphics but are rather 
elementary. Minotaur's Labyrinth is a matter 
of collecting objects in a maze and Napoleon's 
army is similar — but without the maze. In 
Titanic you rely on luck to avoid being sunk 
by an iceberg while Tower of London is at 
least distinguished by the appearance of 
random Beefeaters. Combination is just a 
matter of remembering a number but Castle of 
Evil is a little more out of the ordinary. 

(continued on next page) 
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(continued from previous page) 

You have to work out the best strategy to 
cross a web with hostilcs converging on you — 
rather like the Adventure game which used to 
be shown on BBC 2. Most of the games had 
not been carefully thought out. It was some- 
times possible for instance to offer bribes of 
minus amounts of money, and thus become 
richer. 

Backgammon from Keith Archer worked 
well enough but was easy to beat and again 
vulnerable to cheating. There was nothing to 
prevent you putting more than five counters 
on a point for instance. 

Richard Altwasser's Cambridge Colour Col- 
lection costs £9.90 for a book of 64 pages and a 
cassette. Though some of the programs are 
original, in that they use specific features of 
the Spectrum, many are not: Maze is marred 
by a poor algorithm. There is also Breakout, 
Nim, and most others, including a version of 
King called Kingdom. The cassette was 
unfortunately unloadable — the company has 
had to replace many of the cassettes. 

We reviewed two graphics packages. Phan- 
tasmagraphics plots 2D and 3D patterns and 
allows you to modify the patterns by entering 
height, width, perspective and distortion 
variables. The program is written in Basic and 
takes up to six minutes to draw a shape. The 
program contains a bug which causes it to be 
interrupted by an "integer out of range" error 
message for large height and width values. 

Superdraw 16 is an exceptional program. 
For £5 you are supplied with an instruction 
booklet, a pad of screen design pads, and a 
cassette with a spoken commentary on one 
side, all in a polythene bag. No other program 
gave such value for money. The program is 
written in Basic and allows the user to design 
screens which can then be saved for incorpor- 
ation in other programs, which make use of 
high- and low-resolution graphics, text, and 
user-designed alphabets of large letters. The 
"slide-show" option automatically loads sue* 
cessive screens. High-resolution pictures of a 
bicycle and southern England among others 
flash up in turn very much like a slide-show 
for the unemployed. 

Two simulation games arc available from 
Case Computer Simulations. Autochef allows 
you to work your way up as manager of a small 
catering company. At first you have to avoid 
being taken over by Trust House Forte — later 
if you survive you can try to take over Forte 
yourself. Airline is exactly the same as Auto- 
chef except that you are running a small air- 
line.- 

The two assemblers were useful because 
they save you money by not buying at inflated 
prices books which disassemble the Spectrum 
ROM. Of the two the Campbell version is 
more attractive as it is written in Basic, and 
one can learn from studying the program list- 
ing — warts and all. 

The Artie version was difficult to follow, as 
the documentation had not been prepared, but 
if the Spectrum documentation is as good as 
the ZX-81 documentation then it will be 
terrible. Given the incomplete nature of both 
offerings, the cheaper price, and the ability to 
convert from hex to dec and vice versa, some- 
times with amusing results, the Campbell 
Systems offering may be better value. 



Firm 


Program (Type) 


Comments 


Price 


QS 


Space Intruders {l/W) 


High quality invaders 


£5.95 


C 


Worm (RTC) 


Addictive, yet simple 


£4.50 




Golf (O/M) 


Badly written, poorly debugged 


for all 
three 




Bomber (1/W) 


A bad version of a good idea 


games 


JS 


Alien Command (l/W) 


Far too slow 


£5.50 


NP 


Secret Valley (A) 


Has potential. Sound is poor 


£4.95 




Time Bandits Side A 




£4.95 




Minotaur's Labyrinth (O/M) 


Too easy 


for 
Side A 




Napoleon's Army (RTC) 


Too easy 


and 




Titanic (D) 


Tiresome 


SideB 




Tower of London (O/M) 


Too easy 






Combination (D) 


Any fool can do 






Castle of Evil (L/M) 


Best of the bunch 






Time Bandits Side B 


All the games from side A, randomly 
chosen except Combination 




KA 


Backgammon (IG) 


Reasonable, but not very intelligent 


P.O.A. 


CCS 


Autochef (D) 


Spelling terrible, and a poor simulation 


£4.75 




Airline 


A very poor simulation 


£4.75 


AVC 


Fortune (D) 


Keeps children happy, possibly useful 
for events 


C3 




Tables (D) 


Useful 


£3 


VSL 


Superdraw 16 (U) 


Excellent, incredible value for money 


£5 


ACL 


Spectrum Bug (U) 


Passable only 


£6.95 


CS 


SPDE Disassembler and 
Editor (U) 


Reasonable, some small problems 


£5.95 


8B 


Spectral Invaders (l/W) 


Very good 


P.O.A. 


WF 


Winged Avengers (l/W) 


Galaxian 


P.O.A. 



Suppl 


iers 




CCS Case Computer Simulations 
14 Langton Way 
London SE3 7TL 


Firm 


Name and address 




C Chromasoft 

202 Lower Addiscombe Road 


QS 


Quicksilva 




Croydon CRO 7AB 




92 Northam Road 
Southampton. S02 OPB 




JS Jega Software 

27 Hallcroft Avenue 


ACL 


Artie Computing Ltd 




Countestorpe 




396 James Reckitt Avenue 




Leicester LE8 3SL 




Hull, North Humberside 




NP Newsoft Products 


KA 


Keith Archer 




M Newman 




ZX Computer Centre 




12 Whitebroom Road 




17 Sweeting Street 




Hemel Hempstead, Hertfordshire 




Liverpool 2 




BB Bug- Byte 


VSL 


Video Software Ltd 




The Albany 




Stone Lane, Kinver 




Old Hall Street 




Stourbridge DY7 6EQ 




Liverpool L3 9EP 


AVC 


AVC Software 




WF Work Force 




PO Box 415, Harborne 




140 Wilsden Avenue 




Birmingham B17 OHD 




Luton, Bedforshire 


Notes: 


In the category column the following abbreviations have been used: O/M, obstacles or 


maze game; 8, break-out type game; RTC, 


game with real-time control; (Art/, space invaders- 


type or war game; IG, intelligent games; 


L/M 


, logic or mathematical programs; D, demonstration 


programs; U, utility; A, adventure. 
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IMEWSOFT PRODUCTS 
ZX-81/ SPECTRUM 

SECRET VALLEY 

SEARCH THE SECRET VALLEY FOR INFALLIBLE SPELLSTONES, THE SWORD OF 
POWER AND THE CROWN OF LIFE. BATTLE YOUR WAY TO THE DARK TOWER 
ACROSS THE PLAINS. THROUGH SLACK FORESTS AND MURKY SWAMPS. 
EXPLORE THE GREY KEEP AND THE HIDDEN CAVERNS. FIGHT MONSTERS IN 
REAL TIME TO WIN YOUR WAY TO THE TOPMOST BATTLEMENTS OF THE DARK 
TOWER. CHARACTER CHOICE AND CHARACTER SAVE. 16-K CRAMMED FULL OF 
TENSION! "DEMONSTRATES HOW EXCITING ADVENTURE GAMES CAN BE." 

RAMPAGE 

THE FIRST 'TRULY LOGICAL' ADVENTURE GAME. MEMORY MAPPEO 
ADVENTURE. PEEK AND POKE THROUGH MEMORY LOGATIONS. BUG. POKE OR 
CRASH RIVAL HOME COMPUTERS. REWARD A FRIENDLY ZX-80 WITH SPARE 
BYTES. 'RAMPAGE' IS AN EDUCATION AND A GREAT ADVENTURE. 

TIME BANDITS 

A NEW IDEA IN ADVENTURE GAMES - TWO PROGRAMS FOR THE PRICE OF ONE' 
SIDE A HAS FIVE NEW GAMES. MINOTAURS LABYRINTH, TOWER OF LONDON 
CASTLE OF EVIL. NAPOLEONS ARMY AND ESCAPE THE TITANIC! PRACTICE THE 
GAMES BEORE LOADING SIOE B OR YOU WONT HAVE A CHANCE! ON SIDE B THE 
GAMES ARE COMBINED INTO A GREAT NEW ADVENTURE, KIDNAPPED BY THE 
'TIME BANDITS' YOU MUST BATTLE YOUR WAY THROUGH TIME AND SPACE 
FIGHT THE BADDIES AND DEFEAT THE PRINCE OF ULTIMATE EVIL! 

ROULETTE 

THE ORIGINAL ZX-81 ROULETTE. STILL THE ONLY ONE WHICH PLAYS TO FULL 
CASINO RULES. MULTIPLE BETS ON EACH SPIN OF THE WHEEL ONE OR TWO 
PLAYERS AGAINST THE BANK. USE THIS PROGRAM TO TEST YOUR SYSTEM 
BEFORE RISKING REAL MONEY! 

THE GREAT WESTERN 

WAGONS ROLL ACROSS AMERICA. THROUGH MOUNTAINS AND FORESTS, 
ACROSS PLAINS. RIVERS AND DESERTS HUNT FOR FOOD. PROSPECT FOR 
GOLD. TRAD WITH THE INDIANS (OR ARE THEY HOSTILE?). THE OREGON TRAIL 
IN AUTHENTIC DETAIL, SUPERB GRAPHICS. A COMPLEX ROLE-PLAYING 
ADVENTURE. CONTAINS THREE NEW GAMES: "SHOOT THE MOOSE". "DIG FOR 
GOLD" AND "INDIANS!" 

CASSETTES £4.95 each £8.00 tor any two 

PLEASE SPECIFY ZX-81 OR SPECTRUM VERSIONS 

NEWSOFT PRODUCTS 
12 WHITEBROOM RD., 
HEMEL HEMPSTEAD, 
HERTS 



16-K 
PROGRAMS 



ANIROG Computer! 



VIC 20 AUDIO CASSETTE INTERFACE" uses eafoHone and rrucrophon* 
sockets o( tin- recorder - built and testi.'d • C 10. SO, 
Motor control via inic xvtnlcn 1'2 extra. 
3K RAM - 2 ROM SOCKETS 
• PROGRAMMER S AID ■■■ HI RES GRAPHICS W9 95. 

SPECIAL VIC - 20 OFFERS 

BEGINNERS BAG - VIC 20 . Cavwttc Drive » introduction to bwuc luwt II 
•■-3 caw. ip garm , . io wank cassette* - £2*0. 
ECONOMY BAG VIC 20 * cassette •rWftrtVice . 3 cassette games 
• 2 Wank easseites ■ 1198 
GAMES BAG VIC 20 • Joystick ♦ Cartridge oame f20S. 

VIC 20 SOFTWARE WITH A DIFFERENCE 

ALL ANIROG SOFTWARE IS IN HIGH RES. GRAPHICS AND 

HAS FAST M/C DISPLAY. 

LOST IN THE OARK - Oeeaiiion*! (lasfics Of Itghtning would show you the 
wav io the sjcuxl chalice in the pnch dark mate. The ma/c is fraught with 
dangeis and hides an unseen bea^t which n cunning enough to work Out your 
moves almosi before you make them The gamp stretchy yixir powers ot 
memory and concentraiion to the limit. A unique ma/i» adventure game ■ £6. 
SPACE RESCUE ■ Rracun the "survivors Mrandcd on a devastascd star txflse. 
You luw to thread your way through List moving debris to land, untrue and 
then return to dock wiih the mother ship f 6 

SLALOM SKI ■ The giant slalom on the sc«mic mountain slopes. You need 

ncrvns ol steel ,ir>d solii second reaction* • f6. 

GOBLINS GOLD - The gold is wee guarded by the goblins and then henchmen 

Have you the cunning and agility of mind to Outwit them. 

A high pfcssme adventure game f6 

HUGE SELECTION OF VIC 20 - SPECTRUM 2X81 BBC MICRO 
SOFTWARE - COMPUTER BOOKS ADD ON HARDWARE 
Authorised dealer foi COMMODORE ARFON STACK - BUG BYTE ■ 
AUDIOGENIC LLAMA DK'TRONICS AND MANY OTHERS 

ORDER 2 OR MORE BOOKS OR SON WARE hOK 7.5% 
DISCOUNT 

SEND S.A.E. FOR CATALOGUE.PLEASE STATE THE COMPUTER 
TYPE. Man Ofdw - 

Payment by cheque. P.O.. VISA or ACCESS. 

26 fialcombc Gardens. 

Horley, Surrey. 

Phone Order: 

Horley 1029341 2007. 6083 y 
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NEW SOFTWARE SUPERMARKET 

YOUR ONE-STOP POSTAL SHOP FOR ALLTHE BEST 
ZXgl PROGRAMS. FROM €4.50. 

Now you can order the very best ZX81 programs with just one 
postage stamp. We've started software SUPERMARKET to make 
it easy for you to buy more programs. And. to help you choose, 
we've selected the games we've enjoyed most games that give 
lasting pleasure, games that stretch the ZX81. 

All games need a ZX81 with 16K Ram. 

1. MAZOGS. (Bug Byte) £9.95. "Great," said Popular Computing 
Weekly "a grossly addictive game." We agree. It's a maze game 
with great graphics You'll really feel you're running through the 
maze, sword in hand. 3 different variations on this one tape. 
Great value. 

2.ZUCKMAN.(D j.L) £5.95"Very user-friendly.. .a fast and interest- 
ing game" (Sinclair User). A very good version of the famous arcade 
game. If you're skillful, your name and score are displayed in the 
Zuckman Hall of Fame for your friends to admire. 
3. 3D MONSTER MAZE.(J.K. Greye) £4.95. "The graphics are 
incredible.. .and the game is very good indeed." (ZX Computing.) 
Until you've seen the full-screen tyrannosaurus rex chase you 
through his 3-D maze, you won't believe it either. 
4.3D DEFENDER. ( J. K. Greye). £4.95. "Amazing 3-D graphics effects 
are created as the enemy draws closer.. .another winner." (Sinclair 
User). Watch through your spacecraft windows as the alien craft 
attack in astonishing 3-D detail. 

5. TRADER. (Pixel). £9.50 The most astonishing graphics as you 
travel round 6 planets. This is a 48K game but only needs 16K Ram. 
The print-out alone is 6Wmetres long! Starts with a 25-second 
Test load. 

6i THE ZX ARCADE PACK.(Control technology). £4.95. A brilliant 
collection of fastmoving machine code arcade games. Two kinds 
of invaders, one traditional, the other swooping, soaring Galaxians. 
Plus 6 more games, including a great graphic gunfight. 
7. VOLCANIC DUNGEON. (Carnell). £4.50. One of the great adventure 
games. Rescue the princess, if you can. It took us 3 months - and 
we never got bored... Fast, single-key entry: map included. PLUS 
a good graphic HANGMAN game: 400 word vocabulary (or enter 
your own words). Our children's favourite. 

RTHE DAMSEL AND THE BEAST. (Bug Byte). £6.50. Another exciting 
adventure. Find the damsel, then kill the beast (club and torches 
provided), lead the damsel out before she starves. But wait until 
she screams. . . 3 game variations. 

9. ZX OTHELLO.™ (M.o.l) £6.95. "Recommended without reserve... 
it is a superb opponent." (\bur Computer). The classic board game 
in its very best computer form. You'll see plenty of 'Reversi' listings. 
but this program makes it as challenging as chess. 

10. ZX CHESS IL (Artie). £9.95. "The seemingly impossible has 
happened - you can play high resolution chess on a Sinclair." 
(C. and V.G.) The strongest ZX8I Chess Game around. All legal 
moves: 32 opening moves: 7 play levels - 4 within competition time 
limits. (Full Board Graphics available with Quicksilva CHR $ Board). 
To order these games, please complete the coupon ADDRESSES 
ABROAD, please add 20p per £ for extra p&p 
PROGRAMMERS! If you would like us to evaluate your software for 
possible future inclusion, please send cassette, price list 



POST TO SOFTWARE SUPERMARKET, 87 Howards Lane. London SW15 6NZ 
! have a 16KZX81. Please send me the programs indicated below, 
l enclose a cheque/PO for £ (total order value) made payable to 
Software Supermarket. 

Name (Mr/Mrs/Miss) 



Address 



Postcode 



UK ADDRESSES ONLY FOREIGN ADDRESSES ADD 20p per e 



PROGRAM 


PRICE 


NO ORDERED 


TOTAL PRICE 


1 . MAZOGS 


£9.95 






2. ZUCKMAN 


£595 






3 MONSTER MAZE 


£4.95 






4. 3D DEFENDER 


t", ■■> , 






5. TRADER 


£9.50 






6. THE ZX ARCADE PACK 


£495 






7 VOLCANIC DUNGEON HANGMAN 


E4.50 






8. THE DAMSEL AND THE BEAST 


£650 






9, ZX OTHELLO 


E695 






10 ZX CHESS ii 


£9 95 








TOTAL 01 


^DER VALUE ' 


£ 
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The new Dragon 32 
So well designed, 

you'll even 
understand this ad 



If you're already a computer expert, may 
we refer you to the box of technical specifi- 
cations displayed opposite. 

If you're not, may we refer you to the new 
Dragon 32 Family Computer A computer so 
easy to understand, you wont understand 
why all the others seem so difficult. 

And the newDragon32 costs under £200. 

32K RAM FOR UNDER £200?* 
When you're comparing computers, the 
first thing you need to know is the size of 
the memory. In plain English, the Dragon has 
approximately 32 thousand units of Random 
Access Memory (32K RAM for those who 
prefer to be blinded by science.) This means 
that the Dragon's memory is at least twice as 
powerful as its competitors'. 

With a memory this powerful, the amount 
of information the Dragon can store is liter- 
ally vast But the Dragon doesn't just make it 
easy to store information. It makes it easy to 
use, too. 

USER-FRIENDLY? A 

You may have heard of the term user- 
friendly. ' Reverting to plain English once 
more, this means simply that the com- 
puter will go out of its way to under- 
stand you, rather than vice-versa 

The Dragon 32 is so user- 
friendly, itpractically licksyour hand. 



You tap (literally) its vast resources 
through a beautifully-designed keyboard 
that's as easy to use as a typewriter. 

On this keyboard, you type in a language 
which is surprisingly close to the English you 
talk every day The Dragon 32 will receive 
your order. Under- 
stand it. Send it to 
the appropriate 
section of its 
massive brain. 
And then display 
the appropriate 
information on 
your screen. All 
before you can 
say gobbledy- 
gook! 






_ 




SPECIFICATIONS 



6809E MICROPROCESSOR. Pet. Apple, Atari 400. 
BBC Micro, and VIC 20 still have the less powerful 6502. 



32K RAM (as standard). At least twice the power of 
similarly priced machines. Expandable to 64K RAM. 



EXTENDED MICROSOFT COLOUR BASIC (as standard). 
Featuring: ADVANCED GRAPHICS (set. line, circle, 

paint, print, draw, rotate and print using). 

ADVANCED SOUND 5 octaves. 255 tones, 

AUTOMATIC CASSETTE RECORDER CONTROL. 

FULL EDITING with INSERT and DELETE. 



9 COLOUR. 5 RESOLUTION DISPLAY. 



USE WITH ANY U.H.E TV and/or separate? A.L monitor: 



PROFESSIONAL QUALITY KEYBOARD. 
Typewriter feeL Guaranteed for 20 million depressions. 



PRINTER (Centronics parallel). 



JOYSTICK CONTROL PORTS. 



FIRE YOUR IMAGINATION. 

Learning how to use the Dragon 32 won't 
cause you to experience any problems. 
Learning what you can us e it for will cause you 
to experience something entirely different 

Delight Surprise. Fascination. And 
challenge. 

The Dragon offers a range of some of the 
most popular computer games in the world 
From those celebrated space battles to mind- 
boggling adventures in seemingly unfathom- 
able dungeons and caves. 

As if by magic, a simple typed message 
will command the Dragon to create your own 
drawings. Then it will colour and paint them 
in 9 colours. 

And it's clever enough to create virtually 
any image you want - circles and arcs as well 
as straight lines. 

The Dragon will also play and compose 
music with you, with a range of 5 octaves. And 
it works with any UHF TV or PAL monitor. 

LEARNING THROUGH PLAYING . 
All of this makes the Dragon the ideal 
machine to build your chiidrens interest in the 
world of computers as they become increas- 
ingly more vital. School- children already 
enjoy using computers. 

The Dragon is the first computer 
specifically for the family- so by enjoy- 
ing yourselves at home, you and your 
children can soon become expert 
enough to create your own programs. 



: 
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FEATURE Ss \ 
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PRICE 


£199 


£125 


£175 


£190 


£199 


£5 


STANDARD 
RAM SIZE 


32K 


16K 


8K 


5K 


16K 


16K 


STANDARD 
AVAILABLE 
RAM FOR HIGH 
RESOLUTION 
GRAPHICS 


26K 


9K 


N/A 


N/A 


14K 


3K 


EXTENDED 
MICROSOFT 
BASIC AS 
STANDARD 


YES 


NO 


NO 


NO 


NO 


NO 


PROFESSIONAL- 
TYPE 
KEYBOARD 


YES 


NO 


YES 


YES 


YES 


YES 



BRILLIANTLY SIMPLE GUIDE. 

The Dragon is living proof that you don't 
have to be an expert in computerspeak to be 
an expert in computers. It comes with the 
easiest- to-understand instruction manual 
ever written for a home computer. 

Every step, every explanation, is made 
clear - even if you're a beginner. In minutes, it 
will show you how to write a simple program. 
Within hours, you'll be fascinated. And from 
then on, you'll continue to be astounded by 
the new world which the Dragon's power and 
versatility will open up to you. 

See the new Dragon 32 in your High 
Street At under £200, it's not just the first 
family computer. It also has all the features an 
expert could wish for. 

Except perhaps the jargon. 

DRAGON 32 

The first family computer. 

To: Jean Webster, Dragon Data Ltd. Queensway, Swansea | 
Industrial Estate, Swansea, Glamorgan SA5 4 EH. 
TeL 0792 580651. 

Please send me further information about the Dragon 32. 

Name 

Address 






A member of the Mettoy Group of Companies. 
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LET ACORNSOFT OPEN THE 

DOORS TO 

YOUR IMAGINATION 



BBC Microcomputer or Acorn Atom 

Acornsoft is the software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Atom, They know- 
better than anyone the capability of 
the machines, they know how 
to get the very best from the 
hardware. And they have 
produced a range of exciting 
games, exacting business and 
useful household software. 

The Biggest Range Available 

Acornsoft software ranges 
from authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and LISP. Striking colour, 
amazing sound effects and powerful 
graphics are all used to the full. And it 
does not stop there. There is a 
complete range of manuals, 
accessories and plug-in ROMs. 

Free Brochures 

Just clip the coupon or write to 
us and we will rush our catalogue 
absolutely free. Can t wait for the post 




ring 01-930 1614 

now! Don't delay— 

do it today. Let Acornsoft help you 

get the best from our machine and 

open the doors to your imagination 

Acornsoft and Atom arc registered 

trade marks of Acorn Computers Ltd. 

XC0RNS£FT 

4 A Market Hill, 
CAMBRIDGE CB2 3NJ. 



Postcode 



I r * 100 " 




^ 



THE 
PROFESSIONAL 

ZX81 KEYBOARD 



All -you -need Keyboard Kit £28.95. 
Case only £15.00. 



All prices inclusive of VA T, postage and packing. 
Please allow 21 days for delivery. 



Plug in — no desoldering. 

Space bar linked to space key. 

Full travel keys. Six spare keys for 
your own use. 

Case available to hold keyboard and 
ZX81 microcard. 

■ 16K RAM pack clamp 

supplied with case to 
* eliminate white outs! ! 




c*e 



COMPUTER KEYBOARDS DIV. 
DEAN ELECTRONICS LIMITED 

GlendalePark FernbankRoad Ascot Berkshire England 
Dial -a- leaflet 03447 5661 Telex 849242 
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Memotectfs Memopah Rang e 




All five of the currently available Memopaks are housed in elegant black anodised aluminium cases, and are styled to fit wobble-free 
onto the back of the ZX8I, allowing more add-ons (from Memotech or Sinclair) to be connected. 

MEMOPAK 64K MEMORY EXTENSION N 

The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither 

switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as 

10DIMA(9000). 

Breakdown of memory areas.. .0-8K-Sinclair ROM. 8-i6K-This area can be used to hold machine code for 

communication between programmes or peripherals. 16-64KA straight 48K for normal Basic use. 

MEMOPAK 32K and 16K MEMORY EXTENSIONS 

These two packs extend and complete the Memotech RAM range (for the time being !) A notable feature of the 

32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. 

MEMOPAK HIGH RES GRAPHICS PACK 

HRG Main Features — • Fully programmable Hi-Res (192 x 248 pixels) • Video page is both memory and bit 
mapped and can be located anywhere in RAM. * Number of Video pages is limited only by RAM size (each 
takes about 6.5K RAM) • Instant inverse video on/off gives flashing characters • Video pages can be 
superimposed • Video page access is similar to Basic plot/unplot commands • Contains 2K EPROM monitor 
with full range of graphics subroutines controlled by machine code or USR function j 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE "^ 

Main Features — • Interfaces ZX8I and parallel printers of the Centronics type • Enables use of a range of dot 
matrix and daisy wheel printers with ZX8I • Compatible with ZX8I Basic, prints from LLIST, LPRINT and COPY 
• Contains firmware to convert ZX8I characters to ASCII code • Gives lower-case characters from ZX8I inverse 
character set i 
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Coming Soon 



MEMOPAK HAM, 
HI-RES GRAPHICS 
CENTRONICS I 




A complete range of ZX81 plug-m peripherals 
Digitising Tablet RS232 Interface 

We regret we are as yet unable to accept 

orders or enquiries concerning the above | 

products, but we'll let you know as soon a 




( Please make 
cheques payable to 


Please send me 




Pfico 


No 


Total 


64K RAM £68.70 + £10.30 VAT 


£79.00 




I 


| MEMOTECH Ltd. 


32KRAM £43.43 + £6.52 VAT 


£49.95 






« Please Debit my 


16KRAM £26.00 + £3.90 VAT 


£29 90 






§> I Access/Barclaycard' 


HRG £52.00 + £7.80 VAT 


£59.80 






"o I account number 

£ I " Pita jc <**'»(« wh<chtvtr 
tj I tfo*s not apply 


CENTRONICS IF £34.70+ £5.20 VAT 


£39.90 






Packaging & Postage £2.00 per unit 


I 


2 








I 




TOTAL ENC 



Signature 



name 



DATE 

.ADDRESS. 



as they become available. 



I 



.TELEPHONE 



J 



We want to be sure you are satisfied with your Memopak - so we offer a 14-day money back Guarantee on all our products. 
Memotech Limited, 3 Collins Street Oxford 0X4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G 
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Advertisements for the NewBrain suggest 
that after using its graphics to impress the 
board of directors, a businessman can pop the 
machine into his briefcase and take it home to 
entertain or instruct the family: Junior can 
learn a foreign language while mum can . . . 
You are probably familiar with this rather 
unconvincing scenario. Despite those claims, 
it seems clear that the NewBrain has been 
designed primarily for business applications. 
Its role as a personal or home computer is only 
at best a secondary one. 

However, since the machine costs little more 
than a Vic or a Spectrum it is not unfair to 
consider it in the same light. Could the New- 
Brain compete with pure and simple personal 
computers on their own ground? 

Expandable memory 

Model A costs £.233 and Model AD, which 
has a single-line fluorescent display on board 
as an extra feature, costs £267.50. The line 
display is 16 characters wide and can act as a 
window on the screen or separately. Both 
models come with 32K RAM and 29K ROM. 

An unusual feature, more appropriate to the 
NewBrain 's business role, is its very large 
memory expandability. Each expansion 
module supplies up to 512K RAM. Connect- 
ing up to a maximum of four models would 
make 2Mbytcs of memory available. 

Despite the unit's compact size, the key- 
board has almost a full typewriter span and the 
keys allow fast typing speeds. At the back 
there are sockets for two cassettes, TV and 
monitor, ports for a printer, Modem and 
expansion board but no power switch. This is 
an irritating omission as it is not difficult to 
crash the system. 

Graphic range, no colour 

The NewBrain does not offer colour or 
sound — probably its major failing as an alter- 
native to other similarly-priced home 
computers. In compensation, it provides a 
wider range of text characters and graphic 
symbols than any other micro at this price. By 
using the control key you can choose one of 
four character sets, drawn from a total of 512 
characters, including more than 150 graphic 
symbols and the Greek alphabet. A single- 
statement entry can change the display from a 
40-character by 24-linc format to 80 by 30. 

Although NewBrain's Basic is compiled and 
conforms to the ANSI standard, its set of 
terms and functions is more or less the same as 
that of the more common Microsoft inter- 
preted Basics. The command Put, for example, 
has a similar but wider function to the BBC's 
VDU statement: not only can it send cursor- 
control codes to determine the display output 
but it can also send control codes or data to 
any other device such as the line display or 
printer. 

String handling is supplemented by 
INSTR, which searches a string for a selected 
character and returns its position, and a 
facility for defining string functions. A 
function FNF$(A$), for instance, could be 
defined to insert the string AS in a given 
sentence. 

The screen editor is one of the most effective 
available and compares very well with its 
Spectrum or Vic counterparts. You can readily 



Two years have elapse_ 
between the NewBrain's 
announcement and its 
appearance on the micro 
scene. For its £233 home- 
computer price, it seems to 
offer many business 
facilities. Simon Beesley 
finds out whether Grundy's 
micro will be happier in the 
home or in the office. 
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REVIEW 

NEWBRAIN 






delete any part of a program line in front or 
after the cursor, insert code and split a line 
into two, using a combination of the Insert, 
Repeat, Shift and Cursor keys. 

So far, straightforward enough. But if you 
wish to take full advantage of the machine's 
capability you will need a certain amount of 
patience and perseverance. The Open state- 
ment allows you to open and define, through a 
list of parameters, an input or output data 
"stream" to a particular device such as a TV 
or monitor, or the printer. 

Thus, the console stream which links key- 
board and display can be redefined to give the 
display a width of 80 characters and a depth of 
100 lines. Only 24 lines will be visible but by 
using the cursor keys 100 lines of text can be 
scrolled up and down the screen window. 



Alternatively, a separate stream can be opened 
to write to the line display alone. 

In effect this brings a number of input and 
output routines, which arc more commonly 
submerged in the operating system, under the 
programmer's control. But given the novelty 
of this feature, its uses and applications are 
explained in the manual in too sketchy a 
fashion. 

Not so user-friendly 

Far from being "friendly" at times the 
system appears to be downright hostile, as one 
of a total of 120 error codes sends the user 
scurrying to the error appendix. Much of the 
blame here can be ascribed to poor document- 
ation. 

The procedure for obtaining high-resolution 
graphics is somewhat cumbersome. First you 
have to open an area memory for a text screen, 
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which can then be made available for high- 
resolution graphics by linking a graphics data 
stream to the text stream. Once you have 
accomplished this, you will have a relatively 
powerful graphics capability at your disposal. 

Defining the width and depth of the screen, 
and as a consequence its resolution, gives a 
choice of 256, 320, 512 or 640 pixels horizon- 
tally and up to 250 pixels vertically. The state- 
ments Range and Centre permit you to choose 
the scale of the x and y pixel co-ordinates and 
position the origin, while Axes draws and 
marks off the two axes. 

The command Fill fills in an area and Arc 
draws an arc through a given angle. Other 
commands allow lines to be plotted either 
relative to the pen position or in terms of the 
screen co-ordinates; the pen can be moved or 
rotated without drawing, and mixing graphics 
and text is possible. 

In common with the Atari and the Dragon, 
the NewBrain does not hold its screen data in 
a fixed area of memory. This makes it possible 
to create multiple screen memories in RAM 
and switch between them. You could set up a 
screen page 200 lines deep; scroll it up or 
down the screen window and then jump to any 
other page of text or high-resolution graphics. 

Educational applications 

This facility has obvious potential for 
educational applications, graphic games and 
animation effects. Naturally enough it con- 
sumes a good deal of memory: creating a 
screen page 40 characters wide by 200 lines 
deep takes up more than 10K. 

None of these techniques is, however, 
covered in sufficient detail by the manual, 
which bears all the marks of rushed pre- 
paration. The released version of the NewBrain 
Handbook contains an errata slip, listing some 
35 errors and it was no surprise to find a small 
error among the slip's corrections. 

Those commands that will be relatively new 
to anyone reared on, say. a Sinclair or Commo- 
dore micro are only briefly, and sometimes 
obscurely, explained. The Sofnvare Technical 



Manual, seen in a prc-draft version, describes 
the various operating system modules and 
does not enlarge on the Handbook, 

What is needed is something like the Pro- 
grammer's Reference Guide for the Vic-20, 
which expands on the manual's explanations 
before gently initiating the user into the higher 
mysteries of the operating system. 

Admittedly, most manuals leave something 
to be desired and compared with the BBC's 
manual — still provisional after all these 
months — the NewBrain's is a model of 
thoroughness. Perhaps the NewBrain Begin- 
ners' Guide, promised for the near future, will 
make life easier for the newcomer. 



CONCLUSIONS 

■ As a business machine, the NewBrain 
should do welt: its highly adaptable oper- 
ating system and large potential memory 
makes it suitable for applications which 
were hitherto only within the scope of 
machines several times as expensive. 

■ The low quality of its documentation will 
not matter here since its memory capacity 

— 4Mbytes of ROM can be accessed 
through a ROM Buffer expansion module 

— should encourage the production of 
easy-to-run, tailor-made software. 

■ It will also shortly be possible to attach a 
communications interface enabling 32 
NewBrains to share the same peripherals. 
This could well earn it a place in the micro 
education market. 

■ It is unlikely that these features will appeal 
to the bulk of personal computer buyers, 
most of whom will be deterred by the lack 
of colour and sound. 

■ On the credit side, no other computer 
under £300 offers such an extensive 
character set or such high-resolution 
graphics. 

■ It could not be recommended to a beginner 
v butt could prove attractive to an 

experienced user who is prepared to 
explore some of the possibilities only 
hinted at in the manual. 
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HERMANN HAUSER 



What made the BBC 
choose Acorn not 
Sinclair — and why is 
Hermann Hauser, 
Acorn's Technical 
Director, so sure the 
Electron will upstage 
the Spectrum? 
Meirion Jones hears 
the inside story. 

Six O'clock on a bleak December 
morning and all was far from well. 
Acorn's design team had been work- 
ing round the clock since Monday 
when the man from the BBC had 
called. Now it was Friday and in a 
few hours he would be back to sec 
the working prototype he had been 
promised by the end of the week. 

Unless they managed to have the 
machine working, the BBC might 
take the project elsewhere. Hermann 
Hauser had to think quickly. "I said: 
'It's very simple — you arc cross- 
linking the clock between the devel- 
opment system and the prototype. If 
you just cut the link it will work.' " 

The tired team was sceptical about 
"another Hermann suggestion" but 
they cut the umbilical cord to the 
machine. "Lo and behold, it worked. 
It was a great moment — absolutely 
terrific to see this machine spring 
into life." 

Hermann Hauscr's quiet enthus- 
iasm is infectious as I found when I 
recently witnessed the first success- 
ful test of Acorn's new speech 
synthesiser. As the BBC micro 
began 10 give voice "One .. two ,. 
three .." one Acorn engineer was 
unable to contain himself: "This is 
much better than we've ever had — 
it must be the only British English- 
speaking computer there's ever 
been." 

Predictably, perhaps, the people 
who brought you the BBC computer 
arc now working on the BBC 
computer voice. Instead of the 
Detroit Dalck sound favoured by 
previous chips Acorn has employed 
u disembodied Kenneth Kendall to 
declare "This is an Acorn 
computer" much as he might have 
intoned "This is the nine o'clock 
news". 

By October, Acorn will be selling 
an add-on Kenneth Kendall-speak 
ROM and speech processor for the 
BBC machine. The first unit will 
voice letters, numbers, keyboard 
symbols and common ly-used com- 
mands. Later Acorn will release a 
more comprehensive allophonc 
package about which the engineer 
was even more enthusiastic: 
"Allophonc speech will have inflec- 
tions as well — it will be really 
amazing." 

Hermann Hauser describes the 
advantages in more measured tones: 



"You can concatenate allophones to 
make any utterance in the English 
language." 

An English language course was 
what first persuaded Hermann 
Hauser to leave the attractions of his 
family's wine business in Austria 
and come to Cambridge. Although 
he went back to Vienna to take a 
physics degree, he soon returned to 
Cambridge to complete a PhD in 
solid-state physics at the Cavendish 
laboratory. 

Motivated by an urge "to find out 
what makes the world tick — in its 
innermost workings" Hauser devel- 
oped an interest in artificial 
intelligence. 

Some of Acorn's current ventures 
involve artificial-intelligence tech- 
niques, but Hauscr's first venture 
was more mundane. After persuad- 
ing Chris Curry to leave Science of 
Cambridge in 1978, the two of them 
set up first CPU and then Acorn 
Computers. 

"The first thing we did was a 
consultancy job for a fruit machine 
manufacturer". Hauser soon found 
that although it was easy to make the 
one-arm bandit do what you wanted, 
it was difficult to prevent it paying 
up when it should not: "It lives in a 
very cruel environment — people 
bang it ana throw beer at it and try 
to fool it." Eventually Hauser had to 
build in a VHP radio to detect sparks 



'Very much an 

Apple and Pet 

competitor and 

beyond' 



"so that if anyone walked up to it 
with a spark gun it would switch the 
machine off and reset it". 

Meanwhile Sinclair was having 
great success with his Mkl4 hobby 
computer. Once 10,000 had been 
sold Hauser decided that "the SO- 
called consultancy work we were 
doing for other people we might as 
well do for ourselves". 

Acorn's first machine, the System 
1 was "way above the Mkl4 — 
rather more compact but still aimed 
at the hobby market. We were in a 
very exciting field. Everyone knew 
that whatever the market was going 
to do, it wasn't going to shrink." 

The first sign that micros would 
become more than hobbyists* toys 
was when Newbury laboratories 
first announced plans for the 
NewBrain in 1980. Acorn responded 
within six months by producing the 
Atom. 

Such speed was possible because 
"at that time the sums needed to 
develop new machines were not very 
high and the marketing concept was 
right thanks to Chris Curry. Also 



Acorn works effectively as a team". 

"During the development of the 
Atom, schedules were very tight — 
the whole design team would take a 
break about 7pm and discuss things 
over dinner together then go back 
and work till 10 or 1 1pm." 

At one of these brainstorming 
sessions the team heatedly discussed 
what features they would like to see 
in the Atom's successor — at that 
time tentatively called the Proton. 

"All these prima donnas in the 
design department had very strong 

'Sinclair is 

comparing chalk 

and cheese' 



ideas of what they wanted. One 
wanted a double-processor system, 
another said: 'It can all be done on a 
single processor'. Andy Hopper said 
it had to be a 16-bst machine. Chris 
Curry said: 'Boys, whatever you do 
don't make it more than £300'." 

There seemed to be no way to 
reconcile all these conflicting 
demands until the idea of a self- 
contained but infinitely extendable 
system was suggested. "The tube 
solved our problems — everyone 
could have all they wanted and 
more. We could start with an 
inexpensive 6502-based machine and 
then make a second processor and 
eventually a 16-bit extension avail- 
able. We had a good drink after that 
and got rather self-congratulatory." 

Soon afterwards the BBC came 
along and the race was on to turn the 
idea of the Proton into a working 
BBC prototype. Hauser rejects 
Sinclair's criticism of the BBC deal. 

"He seems to have a terrible chip 
on his shoulder about this because 
he was not the chosen one. The BBC 
used us because they came on the 
Monday with the specifications they 
wanted and returned on the Friday 
and saw a working prototype." 

"I defy anybody else in this 
country to build a completely new 
32K computer that quickly. "We 
employed the fastest gun in 
Cambridge — called Ramany 
Banerjee — not only is he an 
excellent designer, he can also wire 
wrap faster than other people can 
call out the connections." 

Hauser is not afraid of Dragons — 
or for that matter of Spectrums or 
any other new micros: "None of 
them is expandable in the same way 
as the BBC — that market will be 
adequately dealt with by the 
Electron". 

"The BBC is very much an Apple 
and Pet competitor — and in fact 
beyond that because of the 16-bit 
extension. It is a very advanced 
design and we do not see any 
computers with these features 



appearing for another year or so. A 
very useful extension offering Z-80 
and CP/M will be available in the 
autumn and the 16032, 16-bit 
extension by the end of the year". 

The 16032 is really exciting — you 
can go up to megabytes of RAM, 
you can run the Unix operating 
system and big languages such as 
Fortran, Cobol and PL-1." 

"Sinclair is the only one who has 
enough arrogance to compare the 
BBC computer with his own. He is 
comparing chalk with cheese and it 
is based on his own exceptional 
arrogance rather than the facts. 

"We Thought the appropriate way 
of dealing with this was to produce a 
machine which shows him how it is 
really done. "You get these quantum 
leaps in electronics — we will leap- 
frog Clive Sinclair with technology. 
The Electron will have twice as 
much ROM, twice as much RAM 
and an uncommitted logic array 
(UI-A) three times as big as the 
Spectrum's. 

Hauser attributes Clive Sinclair's 
prominence to his public relations: 
"He has a remarkable machinery for 
dealing with the press — second to 
none in our field. It is quite 
remarkable the way he fights with 
this weapon. Despite his claims, his 
machine is not very complex — 
whereas ours exploits RAM, ROM 
and UI-A techoloey to the full. We 

ACOR 

do not know of any other company 
that is capable of doing it. The 
Electron is right at the cutting edge 
of technology." 

One of the penalties of being on 
the cutting edge of technology seems 
to be production difficulties. When 
the subject of Acorn enthusiasts who 
have grown old waiting for their 
BBC micros is raised, Hauser smiles: 
"We've learnt our lesson." The only 
lesson learnt by the tens of thous- 
ands still waiting for Spectrums and 
BBC model Bs might be never to 
trust the word of a micro company — 
so how does Hermann Hauser 
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explain the late-delivery problem? 

"It is always very difficult to 
predict the exact numbers people 
will order, and you can only predici 
to within a factor of two or three — if 
you estimate too low you have 
serious delivery problems — if too 
high you can go bust because you've 
ordered too many components. 

"We arc the only company in this 
field which designs its own ULAs. 
This allowed us to produce a 
computer as versatile as the BBC 
because wc were able to milk the 
Fcrranti processor — but it also 
meant that we had difficulties in 




Acorn's prototype speech 
synthesis unit wired up to a 
BBC Micro. 




high-volume production because the 
yield was too low. There were 
limitations of the Ferranti processor 
that neither we nor they knew about. 

How does Acorn intend avoiding 
these problems with the Electron? 
"Wc arc now of a size which allows 
us to pick our subcontractors with 
care — if they say something will 
arrive in June you can bet it will. 

"The chip that we are doing for 
the Electron is a very much more 
cautious approach to ULA design — 
there won't be any problems with 
the ULA." 

Acorn has been accused of profit- 
eering from the delays by raising 
BBC prices. Hauser answers: "If 
you look at the specification of this 
machine it is still too cheap." As for 
the backlog for model Bs: "I know 
we have made promises before but 
we are now in really high-volume 
production." 

Hauser praises Sinclair for trying 
to develop new storage devices. 
"The Microdrive heralds a new 
generation of microfloppies," but 
then he qualifies this: "Although 
once again Sinclair is cultivating 
much better public relations than 
the other companies, I think he has 
got it wrong — it is unwise at the 



moment to go for a non-standard 
drive." 

Hauser expects the Microdrive to 
become obsolete quickly because of a 
lack of real random access. "There 
will be a standard 3.5in. or 3in. drive 
which will be produced in world- 
wide quantities, and will be not only 
be less expensive but will also pro- 
vide the facilities the Microdrive 



'The Electron is 
right at the cutting 
edge of technology' 



lacks." Hauser expects Acorn to be 
selling its own version of this drive 
by next Easter. 

One of the fruits of Acorn's collab- 
oration with the BBC was the 
language for the BBC Micro. 
Hermann Hauser hopes that BBC 
Basic will become as much of a 
standard as BBC English. 

"No other Basic in our field 
supports structures which is 
important if you want to teach good 
programming. It is very advant- 
ageous to split the program into 
blocks and debug them individually 



so you can say: "Now I know this 
works I can go on to the next one'." 

Nor is this the only advantage 
Hauser claims: "Our Basic runs 
between four and 10 times faster 
than anybody else's — in particular 
Sinclair's. As a result you can write 
programs in Basic which other 
people have to write in machine 
code." 

Hauser does not believe that 
Sinclair's Basic has become the 
standard by virtue of sheer numbers: 
"There are more people using 
ZX-81 Basic — but the question 
really is does one want to standardise 
on the lowest common denominator. 
It would be wrong to home in on a 
standard which leaves out essential 
elements in the language." 

Another spin-off from the BBC 
deal was Acorn's involvement in 
setting a telesofiware format which 
may become the U.K. standard. 

Acorn seems determined to main- 
tain a broad range of skills: "We've 
hardware expertise, software 
expertise, local-area networks, chip 
design, all in-house." The company 
plans to launch a phenomenal 
number of products over the next 
few months. In addition to the BBC 
speech chip and of course the 
Electron, the company will be 
launching AcornCalc, a financial 
planning package, and a networking 
system for the BBC. 

Hauser loves Cambridge but the 
reasons for Acorn being based there 
arc rather more hard-headed: "The 
same reason that made Highway 128 
in Boston and Silicon Valley what 
they arc — spin-offs from the univer- 
sity — access to good graduates and 
computer lab facilities. If I do have a 
problem I can just pick up the 
telephone." 

Microcomputer companies are 
notorious for not making use of their 
own technology. But even though 
there is no sign of a computer in 
Hauscr's office he insists: "Wc do 
want to be different there". Plans 
are in hand to install a network 
inside Acorn. 

Eventually Hauser would like to 
connect up his BBC at home to the 
office network. In the meantime: "I 
use it for games at home like every- 
one else — I try out new Acorn soft- 
ware — and sometimes find bugs in 
it that the other boys have missed. 
Being a physicist I use it for 
calculations or for working out 
company problems." 

Hauscr's continued interest in 
physics is evidenced by the choice of 
elementary particles as names for 
Acorn's computers: Atom, Proton, 
Electron. At the height of the delays 
some wit even suggested that the 
BBC'Proton should have been called 
the Quark because people had been 
waiting so long to see one. 

So how long will we have to wait 
for the launch of the Electron? "The 
other lesson we learnt from the BBC 
machine is not to announce a pro- 
duct until you are sure you can 
deliver it — that's why Fm cautious 
and say it will be out by the end ol 
the year." 
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KAYDE Electronic Systems Ltd 

ZX KEYBOARDS FULLY CASED 



ZX81 WITH REPEAT KEY 

This is a highly professional keyboard using 
executive buttons as found on top quality 
computers. It has a repeat key and comes 
complete in its own luxury case. This is a 
genuine professional keyboard and should 
not be confused with toy keyboards current- 
ly available on the market. 
As reviewed by Tim Hartnel r-o-7 qc 
ZX Computing/Interface tO#.yt> 






MEMORIES YOU 
CAN RELY ON 



PS& 




N EW 




SPECTRUM 

This is a highly professional keyboard, taken 
• from our World Famous and well proven 81 
keyboard, it has been redesigned to comple- 
ment your ZX Spectrum. r«n nc 
BUY NOW BEFORE THE RUSH fc.3 /.SO 



RAMPACKS 

MASSIVE ADD ON MEMORY 



% 



64K 
16K 



£72.95 
£29.95 



Up grade your Spectrum now to 48K. Just add our 32K 
memory extension plug in board to your Spectrum which 
already has 16K to give you a massive 48K of memory. 

£48.95 



ZX81 4K GRAPHICS BOARD 

The KAYDE Graphics Board is probably our best accessory 

yet. It fits neatly inside your ZX81. It comes complete with a 

pre-programmed 4K Graphics ROM. This will give nearly 450 

extra graphics and with the inverse makes a total of nearly 

nine hundred. 

The KAYDE Graphics Board has facilities for either 2K of 

RAM (for user definable graphics) 4K of ROM or our 4K Tool 

Kit Chips that will be available shortly. All the graphics are 

completely software controlled therefore they can be written 

into your programmes. Here are a few examples: 

A full set of space invaders — Packman — Bullets, Bombs — 

Tanks — Laser Bases and Alien Ships 

NO EXTRA POWER NEEDED £29.95 



All Hardware comes fully built and tested and complete with 
a 14 day money back option 



Qty 


Item 


Item puce 
£ 


Total 




2X Spectrum Cased Keyboard s 


37 95 


| 




ZX Spectrum 32K Rampack 


48.9b 


1 




ZX81 Cased Keyboard with repeal key 


3?95 


1 




ZX81 64K Aampeck 


?295 






ZX81 16K Rampack 


29 9$ 






ZX81 4K Graphics Board 


29 95 






2X81 Flexible Ribbon Connector 


12 95 






ZX81 Mother Board 


IB 95 






2X81 In out port 


18 95 






ZX81 16K Graphic Software 


5 95 






ZX81 16K Software 


595 






Vic 20 Software 


795 






Name of Software 


-P&P 













•I enclose a cheque postal order payable to KAYDE dccirontc Systems Ltd . for 

C 

•Please charge to my Access Bardaycard Trusicard account no. 

*. P s e a a pP ) rcZ CCOmPlC,C I 1 I I I M I I I I I I I M I 

1'iease print 

Signature _ ^_^_^^^_____^^^______ 

Name: MrMrsM.ss I I I I I 1 I I I I I 1 I I I I I I I 1 I 



Addr»< l I I I I I I I I I I i I II II I I 1 I 1 i I I 

UN I M I M I I I I I I I I I M I 

Please allow £ ISO P&P for all Hardware 50p for all software [Oept YC) 



FLEXIBLE RIBBON CONNECTOR 



Stops movement of RAM PACK 

IN/OUT PORT 

MOTHER BOARD 

Complete with 5 volt regulator 



£12.95 
£10.95 

£18.95 



16K GRAPHICS BOARD 
SOFTWARE 

PECKMAN The only true ZX version of the popular arcade 

game. 

SPACE INVADERS The best version available anywhere. 

CENTIPEDE "In all I think this is the best presented moving 
graphic programme I've yet seen" — Phil Gar- 
ratt. INTERFACE £5.95 

Graphic Software can only be used with a Graphics board EACH 



16K 81 SOFTWARE 



CENTIPEDE "In all, t think this is the best presented moving 
graphic programme I've yet seen" Phil Garratt — Interface. 
3D 3D LABYRINTH A cubit maze that has corridors which 
may go left, right, up and down. £5.95 

4K Tool Kit full of utilities to aid the programmer in construct- 
ing and de-bugging E. PROM version for use with graphics 
ROM. £9.95 



VIC-20 SOFTWARE 



THE KAYDE VALLEY 

The ultimate in 
adventure games 



VIC 20 dealer 



Othello i^\ 

Plus many more, ^j 



£7.95 



SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER. 



WHY WAIT TO PAY MORE 
FAST IMMEDIATE DELIVERY 



LTD 



Post To KAYDE ELECTRONIC SYSTEMS 
Dept THE CONGE, GREAT YARMOUTH 
NORFOLK NR30 1PJ 
Tel: 0493 57867 {Dept YC) 
Telex 957247 CHATCOM G 

Don't forget you can always order on the telephone with your 
credit card Dealers welcome 
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moving ahead 

with 

ZX software 



ZX CHESS & ADVENTURES 

PROGRAMS FOR THE ZX81/80 INCLUDING - 

Full implementation of FORTH on ZX, No 
longer held up by the slow BASIC - FORTH 
runs 10-26 times faster than BASIC. 
"Simplicity of BASIC with speed of Machine Code" 



<^ 

U^16K BYTE RAM 
PACKS 
. £31.95 

ST 1K ZX CHESS!! 
£2.95 

ADVENTURES 

ADVENTURE 'A' 

£6.00 



■^ 



'BYG BYTE' Ram pack, no Wobble problems, 
1 year guarantee on each Ram Pack. Simply the 
best you can buy. Immediate Delivery, 

We didn't think it was possible but this game 
plays against you. Two opening moves, needs 
1K of RAM to run. Incredible. 

Exciting machine code games with instant 
response, choose from the range below. You 
find yourself stranded on an alien planet. 

Can you reach your ship and escape? 

In a jungle clearing you come across an Inca 
B' temple. You must break in, collect treasure and 
escape alive. Beware. Includes a cassette save 
routine. 

You are unfortunate enough to be drawn to 
ADVENTURE 'C an alien cruiser. Can you reach the control room 
£8.00 and free yourself or will they get you first? 

Includes a cassette save routine. 

GALAX! ANS £3.95 

All the features of the arcade game in a fast machine code program. 
Swooping attackers, explosions and personalised scoring, 

2XBUG £7.00 

A 30 m 1 machine code tool and disassembler, allows access to registers 
and search through and modify memory; with cassette routines. 



ADVENTURE 
£7.00 




is a stylish and ergonomic 
plinth for the ZX81. It raises and tilts the TV to avoid 
eyestrain, holds the 16K RAM in place and hides the 
wiring and power supply. This very professional unit 
costs £15, a built-in power switch is £3, plus postage 
at £2.00, inc. VAT. 

Peter Furlong Products, Unit 5. South Coast Road Industrial 
Estate, Peavehaven, Sussex BN9 8NA. 
Telephone 07914-81637 for C.O.D. and Credit Card Sales. 



;xche; 




TWO GREAT ZX81 
16K CHESS GAMES 

ZKCHESS (ENHANCED) 

• Written totally in machine code. 

• Full graphic display of Chess board. 

• Six levels of play: Two play within competition time limits. 

• Option to play Black or White. 

• Plays all legal moves including castling and en-passant. 
•Cassette routines for saving unfinished game and returning to 

later. 

• Displays moves of game on screen or printer for analysis. 

• Print a copy of the Chess board onto the printer. 

• Board can be set up in any position, you can even swap sides 
midgame. 

• Clear whole board with one command: for end game analysis. 

£6.50 

ZnChESS il We believe the strongest ZX81 Chess game as 

no other has beaten it!! 
•All the features of ZXCHESS plus: 

• Book of 32 opening moves. 

• Seven levels of difficulty: FOUR play within competition time 
limits. 

•A move is suggested by the 2X81 if wanted. 

• Optional Full Graphic version using the QS CHRS Board. 

£9.95 

2 copies supplied on cassette with full instructions. 
Cheques and postal orders payable to: 



COMPUTING 



ARTIC COMPUTING "Dept IP" 
396 JAMES RECKITT AVENUE, 

HULL HU8 0JA 



kNDNOM^- 

Spectrum workstation 




Following the success of our ZX81 plinth we have introduced a 
workstation for the Spectrum. This stylish ABS plinth raises and 
tilts the TV for better viewing whilst angling the Spectrum and 
making typing easier. The PSU is hidden underneath, the printer 
and cassettemay still be used, and a matching, stackableunit for 
Microdrives will be available. 

Peter Furlong Products. Unit 5. South Coast Road Industrial Estate. 
Peacahaven, Sussex BN9 8NA. Tel. (07914) 81637. 
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The dam at the head of the valley is under 
attack from an unidentified source. If the dam 
bursts, the water will escape and flood the 
valley, killing thousands. Your mission is to 
destroy the aggressors, code- named Nibblcrs, 
and save the dam. 

The Nibbler appears on the right-hand side 
of the screen and moves across towards the 
dam on the left. To stop the Nibbler and 
launch your ship at the same time, you hit the 
space bar. When you are directly above the 
Nibbler, press the space bar again to drop 
your bomb. 

If you hit the Nibbler, your score increases 
by one point and the dam has been saved for a 
little longer. But if you miss, you forfeit a 
point and the Nibbler lives on to destroy pan 
of the dam. Another Nibbler will then appear 
on the right-hand side of the screen. 

Once the dam has been totally breached, the 
water will escape and flood the valley, and you 
have failed in your mission. You are then told 
your score and time taken, and asked if you 
want to try again. Type "Y" for another game 
and "N" if you wish to stop — nothing else 
will be accepted. 

If the computer has been expanded and so 
has extra memory you could use the user- 
definable graphics capability of the Vic to 
improve the game. If so, the following routirr 
should be added at the end of the program, 
and line 3 changed to: 

3 PRINT CHR$(14|: GOSUB 1000 

1000 FOR I = TO 1024 

1010 POKE 5120 + I, PEEK (32768 + l»: NEXT I 

1020 FOR I = TO 1024 : READ A 

1030 IF A = 1 THEN 1070 

1040 POKE 6144 + 1, A : NEXT 

1050 DATA 56. 124, 230, 3, 3, 230, 124, 56 

1060 DATA 24, 60, 102, 231, 166, 24, 36, 68 

1070 POKE 36869, 253 : POKE 36866, PEEK 

(36866) OR 128 
1080 RETURN 

If this program is used, the Pokes and Peek? 
will have to be changed — 60 to 128 and 62 to 
129. 
The main variables used in the program are: 

B — position of ship 

C — position of bomb 

D — position of Nibbler 

O — highest score 

S — score 



The other variables are used mainly in For — 
Next loops etc. Here is a more detailed 
explanation of the program: 

3: switches to text mode. 

4 to 68: print the title page. The graphic 

symbols are obtained by pressing 

shift and each of the following: 

N I BB LERS . 
65: note that there are eight spaces 

after the cursor symbols. 
70 to 150: print out the instructions for the 

game. 
70: the graphics symbol is shift and 

"T". 
80: the graphics symbol is shift and 

"N". 
1 10: the graphics symbol is shift and 

120: the graphics symbols are shift, 

together with "S" and then "N". 
130: the graphics symbol is shift and 

"I". 
140: the graphics symbol is shift and 

"H". 
159 to 260: construct the dam and fill the 

reservoir with water. 
261 to 262: print the score and resets the 

timer. 
270 to 280: set up the random position of the 

Nibbler. 
290 to 294: check to see if the Nibbler is hitting 

the dam or the water. 
295: turns on the sound register and 

vibrates screen from left to right. 
450: if the space bar is pressed then the 

bomb drops, else continue moving 

Nibbler. 
491 to 500: plot the falling bomb. 
505 to 512: checks to see if bomb has hit the 

Nibbler or the ground. If not, then 

continue to plot the bomb. 
552 to 554: explosion sound effect. 
565 to 568: vibrate screen up and down. 
578: restores screen to normal position. 

590 to 616: plot the water pouring out of the 

dam. 
620 to 646: print your score and the time that 

you lasted for. 
620: graphics symbol is shift and "T". 

645: graphics symbol is shift and "Y". 

650: graphics symbol is shift and "A". 

Type "Y" for another go, or "N" if 

you wish to stop. 

710: switches the computer back into 

graphics mode. 



GAMES 

VIC D* 



Can you stop the Nibblers 
destroying the dam? Dave 
Shambrook's game is for the 
unexpanded Vic-20. 
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".the quality of the colour display is excellent'' Popular computing weekly. 
The graphics facilities are great fun'! Personal computer world. 
...the Spectrum is way ahead of its competitors'! Your computer 

"The world's best 
personal computer 



for under £500" 



Sinclair ZX Spectrum 

16KRAM £125, 48KRAM £175. 




This is the astonishing new ZX Spectrum 
- a powerful professional's computer in 
everything but price! 

There are two versions - 16K or a 
really powerful 48K. Both have a full 
8 colours, sound generation, a full-size 
moving-key keyboard and high-resolution 
graphics. Plus established Sinclair 
features such as 'one-touch' keyword 
entry, syntax check and report codes! 

Key features of the Sinclair 
ZX Spectrum 

Full colour - 8 colours plus flashing 
and brightness-intensity control. 

Sound - BEEP command with 
variable pitch and duration. 

Massive RAM - 16K or 48K. 

Full-size moving-key keyboard -all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

High resolution -256dots horizontally 
x 192 vertically, each individually 
addressable for true high-resolution 
graphics. 

ASCII character set - with upper- and 
lower-case characters. 

High speed LOAD & SAVE - 16K in 100 
seconds via cassette, with VERIFY and 
MERGE for programs and separate 
data files. 
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The ZX Printer - available now 
The printer offers ZX Spectrum 

owners the full ASCII character set - 

including lower-case characters and 

high-resolution graphics. 

Printing speed is 50 characters per 

second, with 32 characters per line and 

9 lines per vertical inch. 

ZX Microdrive - coming soon 

Each Microdrive will hold up to 100K 
bytes on a single interchangeable 
microfloppy - with a transfer rate of 
16K bytes per second. And you'll be 
able to connect up to 8 ZX Microdrives 
to your ZX Spectrum - they're available 
later this year, for around £50. 



r= 



To: Sinclair Research. FREEPOST, Camberley. Surrey, GU1 
Oty Item Code Item price Total 

£ £ 



How to order your ZX Spectrum 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 01-200 0200 
for personal attention 24 hours a day, 
every day. 

BY FREEPOST - use the coupon 
below. You can pay by cheque, postal 
order, Access, Barclaycard or Trustcard. 

EITHER WAY - please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt - and 
we have no doubt that you will be. 

ZX Spectrum 

Sinclair Research Ltd, 

Stanhope Road, Camberley, Surrey, 
GU153PS. Tel: Camberley (0276) 685311. 

Order | 



Sinclair ZX Spectrum - 
16K RAM version 


100 


1 25 00 


Sinclair ZX Spectrum - 
48K RAM version 


101 


17500 


Sinclair ZX Printer 


27 


59.95 


Printer paper 
(pack of 5 rolls) 


16 


11.95 


Postage and packing: 
orders under £100 
orders over £100 


28 

29 


295 

4 95 



5 3BR. 

Please tick if you require a VAT rece pi Li 

•I enclose a cheque/postal order payable to Sinclair 
Research Ltd lor £ 



•Please charge to my Access/Barclaycard/Trustcard 
account no. Please print. 

'I I I I I I I I I I I 

■Please delete/complete as applicable. 

[ Mr/Mrs/Miss [ I 1 I I 1 1 I I I I I 

1 Addwss I 1 I 1 I I I I 1 I I I I 

I I ' I I ' ' I Ill 



TOTAL £ 



Li" 



i i i i i 



FREEPOST - no stamp needed. Prices apply to UK only. Export prices on application. 
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BBC SPECTRUM VIC 

You don't need to be one to use our 

magnetic Character Plotter 

— it's simply the best thing since sliced bacon! 

The 1 1 1 Lr i is designed for use with personal 
computers having a user definable character facility — 
SPECTRUM, BBC, VIC and many other. 



A quality product having two 8x8 plotting grids on 
which the black magnetic markers are arranged to create 
or amend your "Space Invader", Russian scrip, 
electronic symbols etc. Your only limit is your 
imagination? Use both grids to plot larger characters. 

The lllL»i is manufactured in durable p. v.c. 
as a pocket wallet so that you can quickly and easily 
"plot" anywhere — on the bus, lunchbreak, in the bath! 
Plotting on paper is just plain tedious and old fashioned. 



mcpcc 

34, WOODSIDE, 
HARROGATE, 
NORTH YORKSHIRE 
HG1 5NG. 



£2.95 

(Post and packing free) 



NEW 

ZX SPECTRUM 
ROULETTE 48K 



• Full colour Monte Carlo betting table on continuous 
display. 

• Betting chip placement on table. 

• Practically any bet can be placed. 

• Suitable for 4 named players. 

• Good linear simulation of peripheral wheel numbers with 
realistic slowing down. 

• Ball jumps around before settling. 

•All winning numbers, even money, column and dozen 
bets automatically flashed. 

• Each player informed of any wins and bank accounts 
automatically credited. 

• Sound effects. 

Tapes including full instructions for play, and postage and 
packing, obtainable for £4.95, from:— 

DYMOIMD SOFTWARE, 

22, HOSPITAL ROAD, ANNAN 

DG12 5HP, 

DUMFRIESSHIRE. 



GEMINI 
SOFTWARE 

ZX81 (16K) SPECTRUM (48K) 
STARTREK 

Features an 8 x 8 lalaxy, Klingons and Starbases, short 

and long range scans. Torpedoes and Phasers, Computer 

etc. 

PLUS Normal or Hyperdrive: choose your speed but 

watch the energy level. 

Galaxy Map: keep track of where you have been. Also, 

shows whether any Klingons remain there, and where 

the starbases are. 

Visual display of Enterprise's position and movement. 

Visual display of photon torpedo. 

Messages from crew members. 

5 levels of play. And much more. 

Cassette plus full instructions. 

ZX81 £4.95 

Spectrum £5.95 (colour and sound too) 

Sae for other programs. 

Gemini Software 

36 BADMINTON RD, LEICESTER LE4 7RQ. 
TEL: (0533) 64915 



1 



JRS SOFTWARE 

18 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU 
TELEPHONE WORTHING 656S1 (EvAninga and Wookondi only) 
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ATTENTION 

VIC 20 Owners 



Buy1 Game 



GET 
6 FREE 



EACH CASSETTE CONTAINS: 

Jexcsting games 

by Clifford Rcsmshaw 
for your Standard VIC 20 

Clifford Ramshaw is undoubtedly one of the 
most creative programmers of games for the 
VIC. He is also the oulhor of The Wizard and I he 
Princets and VIC Arcade Pack, all available from 
Melbourne House. 



VIC Innovative Cassette 1 "City Bomber", "Dumper", "Nuclear Attack", 
"Ganymede", "Space Flight" \ "Battleship", "Duck Shoot". 

VIC Innovative Cassette 2 "Alien Overun", "Rat Trap", "Grand Prix", 
"Wariock", "Bomber Attack", "Hangman", "Siege". 



VIC Innovative Cassette 3 "Hoppy", -save the shuttle", 

"Invasion", "Dragons Lair", "Dungeon", "Blackjack", "Squash". 





ly £5.95 each 

II the above games PLUS others 

m this NEW BOOK 



Actual VIC screens 
for VIC cassette! 



VIC 

INNOVATIVE 

COMPUTING 

by Clifford 
Ramshaw 

£6.95 



n 



Ye^ 



"1 
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Orders to; 

MELBOURNE HOUSE PUBLISHERS 

131 Trafalgar Road, Greenwich, London SE10. 
Correspondence to: Glebe Cottage, Station Road, 
Cheddington, LeighJon Buzzard, BEDS LU7 7NA. 
Please send me: 

r.VICl£5.95 . : VIC 2 £5.95 I VIC 3 £5.95 

Hi VIC Innovative Computing £6.95 
(please add 80p for post, pock & V. A.T.) 



Name 



Address 



l_ 



P'code 



j 



ms MELBOURNE HOUSE PUBLISHERS 



INTELLIGENT 



ATOM 



TYPEWRITER 



Dave Berry's machine-code 

program for the Atom 

transforms your Acorn into an 

intelligent typewriter with many 

of the features of a word 

processor. 




CSC 



Most regular users of typewriters and word 
processors have probably long felt the need for 
a facility somewhere between the two. It 
would be useful to be able to edit each line of 
text before it is printed, since most typing 
errors are noticed immediately after they are 
made. Justifying the right margin for neatness, 
but without the overheads involved in true 
word processing would be another boon. 



Word processors are ideal for reports and 
such like but for the simple letter, the extra 
work involved in setting up files and storing 
text before it can be printed is a distinct 
nuisance. 

"T" fills this gap between typewriters and 
word processors. Written entirely in 6502 
machine-code for the Acorn Atom it is both 
fast and compact, filling just 767 bytes of 



precious RAA1. Nevertheless, it is able to 
support all the following functions: 

■ Edit before print. 

■ Right-margin justification. 

■ Adjustable line spacing. 

■ Key-blip routine. 

The listing shows the Basic and assembler 

source-code version of "T". This listing has 

(continued on next page) 
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(continued from previous page) 

been produced with a reform programme 
called ABC which, among other things, pro- 
duces lines of up to 254 characters. Thus 
when you are entering "T" you will find it 
necessary to break up some of the lines into 
two or three shorter ones. I have also included 
a straight hexdump of the object code and you 
may prefer to enter the programme in that 
way. 

The assembler program must go into 
memory above # 2AFF to miss the object 
code. Once entered it can be Run and the 
resulting code occupies lower text are-- RAM 
from # 2800 to # 2AFF. The object code can 
then be saved with the statement 

*SAVE"T"2800 2B00 2800 

and can subsequently be used by simply 
entering 

•RUN'T" 

Programme line 20 sets up the following 
initial parameters: line length, 70 characters; 
bell position, 10 from the line end; left margin, 
five spaces; and the default line spacing where 
one gap equals double. These parameters are 
set by the first four LDR/STA pairs, and any 
or all can be changed to suit your own require- 
ments, cither by altering the assembly listing 
or by Poking the relevant values into the 
object code. 

Each time "T" is run brief instructions are 
displayed on the screen to remind the user of 
the key sequences to use. These are: 
CTRL and I together . . . 

Justify and print. The routine will not allow 
justification if it is not possible in one pass 
over the line. 

CTRL and 1, 2 or 3 together . . . 
Change the line spacing. This key combin- 
ation can be entered at any position in the line 
and is effective immediately. 
DELETE . . . 
Delete the last character entered — the normal 
Atom delete. 

ESC . . . 
Terminate the run and return to the Basic 
interpreter. "T" can subsequently be resrarted 
by Link" 4 2800. 

RETURN . . . 
The normal, unjustified Print command. 

The screen display is a scries of exclamation 
marks spaced at every fifth character position, 
which helps with tabulation, and a line termin- 
ator, ]. It is essential to note that the line you 
enter will be printed automatically if the ter- 
minator is reached. 

To generate capitals, the Shift, or Lock, key 
must be depressed. Capitals are displayed on 
the screen as inverse characters, which is the 
opposite of normal Atom printer practice. 

Each time a key is pressed a blip is generated 
through the Atom's loudspeaker, providing a 
form of audio feedback for the typist. The tone 
of the blip rises a set number of characters 
from the end of rhc line — the bell position — 
as a warning. 

All the normal Print control codes can be 
used with care, such as CTRL N for large 
print and CTRL 4 for overprinting. Since 
control codes occupy a character position in 
the buffer, they arc indicated on the screen by 
a grey graphics figure inserted into the line of 
text displayed. 



>UST 

I0F,ft=#£338 T0»2fiFF.?fts#38;N. ;0MLL<27);F.ft=8 T027;LL<fi:=-l;S. ;F.fi*8 T0i,P=#2 

sea 

2ZZ, i LL3LDR270,STA!!82; LDA3I8;STA*83j LDS23; STRS81 ;L0A3«3t ; STft*36; LDRS*82; JSR#F 
FF4.;LD?at3e;LDASi2e 

38 ' LL22JSR#FFF4; DEX- 8NELL22; LWWWOj JS8*FFF4 , LDS3#33; JSK*FFF4; JSRLL21 ; LDA$#82 
; JSR#FFF4 ; LDYSS2 . LDAM38 

48 ' LL235TA#2ftRF.. Y ;D£Y;8NELL23 

38 ■ LL 1 5LDXSHC8, STXSS4 ; I NCS20S, 1 KC»288 1 JKC0208, JSRiF 06? ; LDY#32; LDA28 1 , S7fltS33 
Z.Y; LDY2*33 ,-STY#35, LDAS#21 

63 ' LL9FWi ; TYft, CLC; ADC9»33; CW8S2 ; BPLLL8; TRY; PLfi; $TA#£333 , Y , JfPU.9 

79'U.8UYitS2 

83 : LL28JSR8FFES; PHftj TYfl; PKA, LDA3SS3; TfiY 

98 ' U.1SS7AC8883; L0X384 

le« ; LLl?D£X;e^^L17;£CSS*S^I^•Y,SP^LLl^;F t fi;T,*Y,Flft;?>«,SEC.SSCa#i^•SMtLL2S;a 
C 3308*83; SPLLL25; PLR; SEC; SSC2*1 : . STAt»6> S&CJ3Z 

1 IS LL2Wt.fti CKP381B; 3NELL1 ; D£C*28S. 0EC#£38. DEC*283, LDRMC3J JSRSFFF4. LDfiMSOj JS 
R»FFF4iRTS • 

123 ■■ LL1C??3*7F ,3KE_L4; INVj LDfta«33,STA«2ftflF, Y, JXPLL2 
13C'LL4C.TP2S£S;3XELLi3, ISC#S3 
148 i UL15CXPaSC&>8f£L1.5; LDS2333, L0YSH31 
l5e-LL3FW;SE£,SBCSS48,S^ILL7:PU=,ECR2*23.PHa 
163 " -L7?L?. i CK?S* 13, BHELU4 ; CPY#?3 ; 3PLLL23 , STY#80j I NY 

ir3LL13LDR*2.a=^,Y;PHfl;TYfl-SSC;SSC#38;TSY,?Lfi;STBt2Wr/t';^F2ft28;SS:EL'-12 IXY.S 
TM2fiftF,Yj5ECe38;^E^.12,L0V3S80,J.-?Ull 
i»-LL2JWFil2fl 

!$e : LU2IHYj TVSjCLC; =0C»S8; TflY ; JfPLL 12 
£SC • U.I4PKA, SEC; S3C2S23; BPLLL27; LDA3*ftO. JSR#FFF4 

2 13 ■ LL27rLa J STSft2AAF, v ; CPY*S3 ; &HELL 16 ; LDXSS33 J S" •: I E - 
228 LL16DEY;SXELL2 

23C ■ LL i ! CEC#23S ; DECf 283 j DECS28S . LD«2 1 1 JSSftF F F4 . LDX636, 3E2LL26, LDR2SCD 

243 ' LL£4J3RSFFF4: D£X;3NELL24 

258 ■ LL£6LDY#32; L0X#3l : L0ft2*£3 

268 ' LU8JSR0FJT4i D£X, 3NELL18 

27S'LL3L5fi«2aSF,ijJSR«rFF4;C>=Y,cS£Ll3;LtS'3*3D,JSRStFFF4;uDY*32,LSf.2808 

238 LLSSTSftSSftF , Y ; K Y ; SHELLS; LDA2-S35; J3SSFFF4; JKPLL 1 5 

23S'LL21JSS8f7&l;3 

383?P=»8C;?=P+l.S?»"flT0K IS NOH CONFIGURES ftS flK , ;P»?+L.':F>+l.?P»#S;F=~<-;. SF=" 
INTELLIGENT 7Y?E;;£:7eR^■P=?<.■;:'>+^:'P=*A;P?l*Sta,?=?^-2;SP» , • KEY EFFECT 

"j?»?+L.<?)+lj?P-#ft;P?l='*ft;P*r+2.;S?='- RETURN. NCRKSL LINE ?RI.NTING";F=?f-.i? >+ 
1 I ^F-SS. F=F* : 

31C*P=«" CTRL + 1 JcSTIFY PND PRINT" 

323P«?+L.<?>l;?P-=Sfl;?=P+l;*P=" DELETE. ERftSE CflF.R?rCT£R" 

333?«P+L.<P>+l;?P=»fi;P»P*;;SP*" ESC. TERMINATE PROGRfiWIE' ';?=P*L.<P >-l.?~- 

■ -=P+l,tP=- CTRL + H CHftXCE LIKE SPflCIsg". P»P+L.<F>:,?P=8S;P«P+1,CP=- 

CWHERE S*l,2 OR 3> - ;P»F+L.C?>+i;''?>»»fl,Pr:=!tfl;P=P+2i»F«"?03ITIC;'<; FfiPER, PRESS 
S XEY- 

348P^P*L.<F>1 

358C; SCP, JSR*FFE6; RT3; 3 

368P. " ■ - • " -«cr.«;tstt»*t***«»»i!S?**«*«t*.' ' "p»"j^ , N. ,LI.LL3,E. 
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4C 


E2 


28 


43 


;•: 


E9 


28 


£518 


IC 


•J 


A3 


AD 


28 


F4 


FF 


58 


93 


AF 


2A 


C4 


33 


DS 


A 


ft2 


2323 


38 


86 


84 


88 


oe 


Dfi 


C£ 


8 


2 


CE 


8 


2 


CE 


3 


2 


ft9 


2533 


15 


23 


F4 


rr 


AS 


86 


?C 


8 


A3 


D 


28 


F4 


FF 


CR 


OS 


FA 


2548 


94 


82 


AS 


81 


A3 


£8 


^ 


F4 


FF 


CA 


03 


FA 


33 


AF 


2ft 


28 


2558 


F4 


rr 


33 


03 


F7 


ft? 





23 


F4 


FF 


A4 


82 


A9 


8 


39 


RF 


2363 


2B 


38 


t>3 


FA 


A3 


6 


28 


F4 


Fp 


4C 


33 


23 


23 


01 


F7 


A 


2373 


41 


54 


4F 


40 


28 


43 


33 


28 


4E 


4F 


57 


28 


43 


4F 


4E 


46 


2338 


4S 


47 


33 


52 


43 


44 


28 


41 


53 


28 


41 


4£ 





P. 


49 


4E 


2333 


54 


45 


4C 


4C 


43 


47 


43 


4E 


54 


23 


54 


53 


53 


45 


37 


32 


29M 


43 


54 


43 


32 





A 


A 


£3 


£8 


28 


43 


TW 


33 


2e 


28 


28 


2333 


28 


23 


2C 


23 


2e 


28 
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4S 


46 


45 


43 


54 





A 


A 


£8 


£9C3 


52 


45 


54 


33 


52 


4E 


2E 


23 


28 


28 


4E 


4F 


52 


40 


41 


4C 


-?:? 


28 


4C 


43 


4E 


45 


£Q 


53 


32 


49 


4E 


34 


49 


4E 


47 





A 


25E3 


28 


43 


54 


52 


4C 


28 


£3 


23 


30 


28 


23 


4R 


33 


33 


34 


43 


23F0 


46 


53 


23 


41 


4E 


44 


28 


38 


3£ 


43 


4E 


34 


D 


ft 


28 


44 


2fl33 


45 


4C 


45 


54 


45 


2E 


28 


20 


28 


45 


32 


4i 


33 


43 


28 


43 


2318 


48 


41 


52 


41 


43 


:••- 


43 


32 





A 


23 


45 


53 


43 


2E 


23 


2R28 


28 


28 


23 


23 


28 


34 


43 


32 


40 


4? 


4E 


41 


34 


45 


28 


38 


£R38 


52 


4F 


47 


52 


41 


4? 


40 


43 


D 


R 


23 


43 


34 


32 


4C 


ZZ 


2fl48 


28 


28 


4£ 


28 


28 


43 


43 


41 


4E 


47 


4" 


28 


4C 


49 


4E 


45 


2S5e 


28 


33 


- - 


41 


43 


49 


4E 


47 





A 


28 


28 


28 


28 


23 


£3 


2*68 


28 


23 


23 


28 


28 


23 


57 


48 


43 


52 


43 


28 


4E 


30 


31 


2C 


2FI73 


32 


23 


4F 


32 


23 


33 


29 





A 


R 


73 


4F 


33 


43 


54 


43 


2ft88 


4F 


4E 


28 


38 


41 


50 


43 


32 


2C 


28 


33 


52 


43 


53 


53 


28 


2ft58 


41 


2e 


48 


4v 


53 


D 


EA 


28 


E6 


FF 


S3 


3 


8 


8 


8 


8 
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a 


8 


C 


e 


8 


8 


3 


3 


3 


8 


3 


8 


8 


8 


3 


8 
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NEW softwares for NEW computer 

ZX SPECTRUM 
ZX81 

SOUND & COLOUR ON ALL ZX SPECTRUM PROGRAMS 

SEA WAR: (ZX-sp £7.00; ZX81 £6.00) 

Completely new designed game for one or two players. 

Attractive screen display and super control. 

IQ GAME PACK I: (ZX-sp £4.00; ZX81 £3.50) 

This game pack contains three individual programmes. You will 

have lots of fun with them, and improve your ]Q too. 

Adder game: (ZX-sp £5.00, ZX81 £4.50) 

A new idea in which maths is involved in this fast action game. 

Send s.a.e. for full details. Mail order only. 
(All cheques and postal orders made payable to: 




oanda&.jjjjr software, 

51 Elgin Street, Shelton 
Stoke-on-Trent ST4 2RD 



Please send me: 

Game 

Sea War 

IQ Game Pack l 

Adder 

I enclose £ 


ZX- 


sp ZX-81 

at £7.00 atffiOO 




at f 4 DO 


at f 3.50 




at £4.50 


at f R.00 
for above items. 


My address is 








My name 




Signed 









All prices included VAT and P&P. 
U.K. delivery: Allow up to 28 days. 



r 



COMPUTACALCZX 



ZX81 

ECONOMIC KEYBOARD 

£11.95 

Individually handmade and thoroughly tested before dispatch, 
unconventional but practical, 

A SINCLAIR USER'S ANSWER 
TO A SINCLAIR USER'S PROBLEM 

It's reliable, enjoyable and inexpensive; and it comes with a 
money-back guarantee if you don't agree. 

It is NOT a full-sized typewriter keyboard with full-travel keys to be 
wired up in some way to your computer. 

IT IS: 
SIMPLICTY ITSELF TO ATTACH fining directly onto Sinclair's 
flat keyboard 

NEAT AND UNOBTRUSIVE, in no way interfering with any 
other expansion 
SURE IN KEYSTROKE 
FAST AND EASY TO OPERATE 
ATTRACTIVE TO LOOK AT 

IT HAS: 
A SLIM BLACK BOARD with 
ENLARGED AND RAISED KEYS which are 
COLOUR-CODED AND EASY TO READ, and offers 
SWIFT LOCATION OF FUNCTIONS etc. 

MAKE YOUR ZX81 A REAL PLEASURE TO USE 
Send cheque/ P.O. for £1 1.95 to: 

DAVID HEARTFORD 

91, High Street, Evesham, Worcs, 

WR11 4DT 



rBMILY PUI 




FEB 


APtEE- 






■ OEC 


Mftlk 


FtF-R 


MS 


Imortgrgcic? 


16? 


167 


16? 


167 


16 


Iphone 


42 






35 






[gas 






62 






31 


|Et-eCT . 




*3 






35 




ICfiR 


es 


71 


6S 


«t 


73 


65 


IINSUR. 


12 


12 


12 


12 


IS 


12 


■RRTES 






ess 






















JTOTfiL 


284. 


293 


54.4 


275 


££•.•• 


.27 



An advanced spreadsheet program for the Sinclair ZX81 
with 16K RAM. 

This versatile software allows manipulation and inspection 
of data in the most convenient way ever. Ideal for financial 
planning, personal budgeting, cashflow analysis and count- 
less other business, home, scientific and technical 
applications. 

The screen acts as a window on a much larger grid (up to 38 
x 38) of titles and numbers (up to 9 digits). Change one 
number or formula and all dependant results change auto- 
matically. Save on tape or printout for a permanent record. 
Tasks that would take hours with pencil, paper and 
calculator can be performed in seconds with 
COMPUTACALC ZX. 

For cassette and full documentation send £7.95 to: Silicon 
Tricks, Dept YC9, 2-4 Chichester Rents, London WC2 
1EJ. (Tel: 01 603 6074). 




.THE 



PERSONAL 
COMPUTER 

GUIDE 

TIM HARTNELL 

The Complete Handbook to Selecting and 
Using Small Computers 

A unique introduction to the exciting world of personal 
computers, including: 

• An explanation of how they work and what they can 
do for you 

• A detailed analysis of the available systems including 
the BBC, Commodore and Sinclair models, examining 
specifications, commands, 
software and other vital 
information 

• How to get the most out 
of your computer 

• A step-by-step guide to 
programming 

• A complete set of over 40 
programmes 

• Written by Tim Hartnell, 
the U.K.'sleading authority 
on small computers 

Packed with ideas and fully 
illustrated with photographs, 
line drawings and information 
panels. ONLY £5.95 

A large format quality paperback" 
Available from all good bookshops 
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If you want to live to fly 
another mission, you will have 
to use your B-52's high- 
explosive bomb-load to save 
you. S A Nicholls puts you in 
the bomb-aimer's seat with his 
machine-code ZX-81 program. 

You ARE AT the controls of a B-52 bomber 
which is rapidly losing altitude. Your only 
hope of a safe landing is to level the ground 
beneath you by shooting away the towers 
which block your path. Survival depends on 
clearing a safe landing strip for your bomber. 

The game is in machine code and has been 
written for the IK ZX-81. It is only suitable 
for a ZX-81 with less than 3.25K RAM. The 
display occupies the bottom 15 lines of the 
screen, and is of the wrap-around type. That 
means the aeroplane is on screen at all times It 
does not disappear on reaching the right-hand 
edge only to reappear moments later complete 
on the left-hand side as in some machine-code 
programs. 

The jet appears at the top left of the display 
with 55 shots displayed on its body. The shots 
can be fired at any time by pressing any key 
except shift, and may be fired singly or in a 
salvo depending on the length of time for 
which the key is depressed. 

Point of contact 

The shots travel at twice the speed of the 
plane in a 45° downward direction and on hit- 
ting a tower will destroy it from the point of 
contact to the ground. The counter on the side 
of the B-52 will count down with each shot 
fired. To simulate the jet propulsion, the 



exhaust is changed from a hyphen to an asterisk 
with each move of the aircraft. The towers are 
random height and random characters to give 
a different game every time. 

The program is written for a line 1 Rem 
statement containing 287 zeros. When you 
have written this Rem statement, enter the 
following hexadecimal-loader program. 

10 LET X = 16514 

20 LET A$ = "" 

30 IF A$ - "" THEN INPUT A$ 

40 IF A$ - "S" THEN STOP 

50 POKE X, 16 * CODE A$ + CODE A$ (2) 

60 PRINT AT 11,7;X; "SPC". A${1 to 2) 

70 LET X = X + 1 

80 LET A$ = A$ (3 to) 

90 GO TO 30 

RUN (IN FASTI 

You can now enter the hexadecimal codes as 
in the listing, either in pairs or blocks, i.e., 
80 Newline — 80 Newline — 92 Ncwline or 
8080922121A90100 Newline and so on. 
Remember there are no spaces between the 
codes. The hexadecimal-loader program will 
give a display of the last address and code 
entered so that you can check the listing as you 
enter it. 

I prefer to run it in fast mode because the 
screen flicker does give an indication that an 
entry has been made without having to look up 
from the list to check. 

After the last entry, at address 16800, enter 
S to end. Now type the only line of Basic 
necessary: 

10 RAND USR 16520 

and delete lines 10 to 90 as these are no longer 
required. The ROM subroutines used are 
located at the same address in both the old and 
new 8K ROMs. 





16514 


80 80 92 




Rocket 




21 21 A9 




data 


16520 


01 00 07 


ID BC.0700 


Print black 




CD F5 OS 


PRINT AT 


background 




11 CO 01 


LO OE.01CO 


starting at 




3E 80 


LO A. 80 


line 7 




07 


RST10 






18 


DEC 0E 






7A 


LO A.D 






83 


ORE 






20 fa 


JRNZ F8 




16537 


06 20 


LD B,20 


Prtnt last 




3E8A 


LD A.6A 


line grey/ 




07 


RST10 


black. 




10 F0 


DJNZ.FD 




HSU 


ED 5B 33 40 


LD DE,(4033) Random height 




2A 32 40 


LD HL.14032) for towers 




19 


ADD HL.0E 






22 32 40 


LO!4032).HL 






7C 


L0A.H 






E6 07 


AND 07 






C6 00 


A00 A, 00 






47 


LD B.A 






CS 


PUSH BC 






CO F5 08 


PRINT AT 


Start printing 




3A 32 40 


LDA ( {4032) 


towers with 




E6 07 


AN0 07 


random 




C6 04 


ADD A, 04 


characters. 




07 


RST 10 






C1 


POP BC 







78 


LD A.B 








FE 14 


CP 14 


Finished 
tower ? 






28 03 


JRZ.03 






04 


INC 8 








18 EB 


JR.EB 








79 


LD A,C 








FE IF 


CP 1F 


Finished 32 






28 03 


JRZ.03 


towers ? 


*« 




OC 


INC C 








18 D2 


JR 02 


''\ 


16S90 


01 00 08 


LO BC.0800 


Initial, rocket l,.a 


16593 


C5 


PUSH BC 


Store it. 




CD F5 08 


PRINT AT 


Print rocket 






11 82 40 


L0 DE.4082 


data. 






01 06 00 


LD BC.0006 








CD 68 08 


PRINT STRING 




16606 


2A 10 40 


LD HL.I4010) Scan screen 






11 21 00 


LO DE,0021 


from bottom 






28 


DEC HL 


until rocket 






ES 


PUSH HL 


found. 






7E 


LD A,(HL) 






16615 


FE A9 


CP A9 


Found rocket* 




16617 


20 0E 


JRNZ.OE 








23 


INC HL Check next screen 






7E 


LD A(HU position for tower 






FE 76 


CP76 








28 FA 


JRZ.FA 








FE 80 


CPB0 








28 29 


JRZ.29 








El 


POP HL 


f tower then go to 






C3 8D 41 


JP,418D 


rrash display. 16781 




16633 


FE 92 

20 1E 


CP92 

JRNZ 1E 


Found shot ? 






36 80 


L01HU80 


If yes -erase. 






23 


INC HL 


Check next column 






7E 


LD A(HL1 


for end of line 





• • 
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FE 76 

28 FA 
FE 8A 

29 12 
19 

7E 

FE 80 
28 OA 
FE 8A 
28 08 
36 80 
19 
7E 

18 F6 
36 92 
E1 




CP76 
JRZ FA 
CP 8A 
JRZ 12 
AOD HL D£ 
LD A (HI) 
CP80 
JRZ OA 
CP8A 
JRZ 08 
LD (HU80 
AOO HL DE 
LD AJHLl 
JR F6 
LO (HL) 92 
POP HL 



If 'next" column is 
base tine ttiendo 
not re print shot 
Move down one 
line and check 
for black square. 
Yes ? Goto print. 
If base then 
skip print 
Erase tower down 
to base line 
(must be tower) 

Re print shot 
Get original shot 






18 C6 


JR C6 postn.and goto next 


16670 


El 


POPHL Reset stack. 


16671 


06 04 


LOB. 04 Delay 




OB 


DEC BC 




78 


LO A.B 




B1 


ORE 




20 F8 


JRNZ.FB 


16678 


3A 3E tO 


LDAJ403E) Scan screen twice 




3C 


INC A to move shot at 




32 3E 40 


LD(403EW ^ wice s P eed of 




CB47 


BIT 0,A rocket. 




20 AO 


JRNZ.AO 


16689 


3A 3C 40 


LD A.{403C) Check shots left? 




3D 


DEC A 




28 36 


JRZ. 36 


16695 


3A 25 40 


LD A, (40 2 5) Check key pressed 7 





3C 


INC A 






28 30 


JRZ. 30 




16701 


19 


AOD HL.OE 


Create shot on 




7E 


LD A.(HL) 


screen below 




FE 80 


CP 80 


front of rocket 




28 OA 


JRZ.OA 


if position is top 




FE 8A 


CP6A 


of tower then 




28 08 


JRZ. 08 


erase tower. 




36 80 


LD IHD.80 






19 


AOO HL.OE 






7E 


LO A.IHL) 






18 F6 


JR.F6 






36 92 


LD(HL}.92 


Print shot. 


16719 


21 86 40 


LO HL.4066 


Reduce shots 




7E 


LD A.(HL) 


counter on rocket 




ri ■;. 


CP1C 


body.l part of 




20 05 


JRNZ.OS 


rocket data ). 




36 25 


LDIHD.25 






2B 


DEC HL 






18 F6 


JR.F6 






3D 


DEC A 






77 


LOIHLIA 






FE 1C 


CP 1C 






20 OB 


JRNZ.OB 






23 


DEC HL 






7E 


LOA.(HL) 






FE1C 


CP1C 






20 05 


JRNZ.OS 






3E 01 


LO A. 01 


If no shots left 




32 3C 40 


LO(403CI.A 


then load 403C.1 


16749 


C1 


POP BC 


Get rocket position 




OC 


INC c 


and move it to 




79 


LOA.C 


next screen 




FE 1A 


CP1A 


position. 




20 07 


JRNZ.Q7 






78 


LOA.B 






FE 14 


CP14 


Check landed ? 




28 1F 


JRZ. IF 


If yes go to 16792 




18 07 


JR. 07 






FE 20 


CP20 






20 03 


JRNZ.03 






OE 00 


LD C.OO 






04 


INC S 






79 


LOA.C 


Change rocket flame 




E6 01 


ANO 01 


from - to n to - etc 




C6 96 


AOO A. 96 


with each move of 




32 83 40 


L0(4083),A 


rocket. 




C3 01 40 


JP.40D1 


Goto 16593. 


16781 


C1 


POP BC 


Get rocket position 




CO F5 08 


PRINT AT 






06 06 


LD B.06 


Overprint 6 it's 




3E 97 


L0A.97 






07 


RST 10 






10 FO 


DJNZ.FQ 




16792 


3E 21 


LO A.21 


Reset counter 




32 85 40 


LD140851A 






32 86 40 


L014086IA 




16800 


C9 


RET 


Return to BASIC 




BASIC 


10 RAND USR 16520 
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Even More Memory with our Byger Byte 32K + Ram Pack. Why put aside your 
ioi\ Ram Pack when you can use it together with the new Byger Byte 32K + Ram Pack 
^&£^^ to give you 48K OF MEMORY. 

-"" No trailing leads or wires — all you need do is plug the existing 16K Ram Pack into the back of the new Byger 
Byte 32K + Ram Pack, and bingo 48K OF MEMORY. 

Uses existing power supply. The new32K+ Ram Pack is tested and guaranteed with the following 16K Ram 
Packs: Byg Byte, Sinclair, Downsway. 

Also available: 

16K Ram Pack - £22.00 
New 32K+ Ram Pack - £39.50 

Standard 32K Ram Pack - £35.00 

64K Ram Pack - £53.95 

Tape loading Interface — for trouble free loading of Programs — £9.50 
New High Quality Keyboard with bleep + reset — £49.95 
All Prices are inclusives of V.A.T + Free Postage & Packing 



Phoenix Marketing Services, 
Oaklands House, Solartron Road, 
Farnborough, GU14 9QL. 



Name 



Address 



Make cheques payable to: Phoenix Marketing, 

I enclose my cheque for £ ___ 

Please debit my Access/ Barclaycard 

Signed 

Date 



Please send me 

16K Ram Pack at £22.00 

New 32K+ Ram Pack at £39.50 

32K Ram Pack at £35.00 

64K Ram Pack at £53.95 

Tape loading interface at £9.50 

] Fully cased keyboard at £49.95 



• v.\\ 






■■• -; 



nee upon a time . <4^ 




^DRAGON 32 



*ri 



. ... in medieval days, there were 
dark, mysterious Forests, and within n 
these Forests there lived mythical 
monsters called DRAGONS. 

Now in 1982 when buying a 
computer you enter a technological '.."^t 
Jungle; here within this jungle you 
: will also find Dragons. But these 
Dragons are no myth. 










£199. so su. 



The heart of the system is a 68G9E micro- 
processor, a great advance on the still 
popular 6502, with a 32K Memory as stan- 
dard, expandable to &*K. Uses Extended 
Microsoft Colour Basic, 9 colours available. 
5 resolutions of graphics up to 256 x 192. 
displayed on TV set or composite colour 
monitor. Generates a full five octave sound 
tinge through the TV Speaker. 
Unlike other systems in this price range it 
uses a conventional QWERTY Keyboard. 



Standard connections include: — 
ROM Cartridge 
2 Joystick controllers 
Remote cassette unit 
Centronics Parallel printer 



160 page "BASIC 
every system. 



Manual included with 



All this for the unbelievably low price of 
only £199.50 inc. VAT. plus £3.00 p. & p. 



Compute™ for All 

72 NORTH STREET. ROMFORD, ESSEX. TEL 0708 752862 



NAMt 

ADDRESS 



I encton <H«iu«/P.O. for £ _.. 

PI«K debrt my AcMn/8-rcUvt— -d No, 



P!t\>te tendmt: 

Or»«on 32<S £199.50 »«h 

Dragon Joysticks ® £1 9.95 po .- 

CARTRIDGES 
_____ Ghost Attack * £2* 95 caeiv. 

Be-jerk O £19.95 each 

_____ Cosmic Invaders S> £1 9.95 each 

Metecokittf £19 95 each 

_____ Hou»ho!d Budaetin? 9 £19,95 each 

CASSETTES 
_____ Compendium of Games C* £7.95 each 

Compendium o' Appiicetions £7.95 ee 

Quest 9 £7.95 eoch 

M*dncu »iyj it>« Uiiwugr V £7.95 «cn 

. Comovtavoice 8> £7j95 wen 

Graphic Animator £7.95 with 

TOTAL 



TOTAL 
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ZXS1 

1GK SOFTWARE 



ADVENTURE 1 £6.00 

The 2X81 generates a random maze of 100 caves. Choose which 
of two caves to start from. You must find 30 treasures in the 
caves. Unfortunately you can only carry 6 at once. You must find 
the exit cave, if you're lucky a singing goblin might tell you. 
Beware of the Troll, he wanders around looking for you. The evil 
magician will turn you into a silicon frog if he finds you. A 
maximum of 8 caves to choose from when moving. Go counter. 
Game save option. £10 first finishing prize. 

CASSETTE DESIGN £500 

Create and LPRINT your own cassette case designs. 24 lines by 32 
columns. Design supplied with fold indicator. Save option. 

AS/DIS £5.00 

You no longer need type in long REM's .... Hex loader; Hex 
dump. Hex clear. Hex save, USR run. A REM is reserved with 693 
spaces in it. To load in your Hex just type starting address, a space 
then your Hex code-hit newline and sit back. To check on your 
code use the Hex dump. Enter start address, finish address and 
then watch it scroll up. Code no good? Hex clear will clear the REM 
between two addresses. USR run will run the machine code from 
a given address. 
Prices include P + P. 
Cheques/ P.O. payable to: 

D J MOODY 

1 Starnhill Cottages, Granby Lane, 

Bingham, Notts, NG13 8DH 

Tel. Bingham (0949) 37127 

Also Giro transfer to 40 816 1302 




The specialists in internal plug-m 
memories for ZX computers announce: 

80 K 
SPECTRUM 

now attainable for the price of a 48K 
model!! with our SP80 low-power 
Sinclair look-alike. 

Functionally identical to the Sinclair 32 K internal plug-m expansion but with double 
the capacity !64K) the- SP80 plug* '"to ">« sockets provided on the 1 6K SPECTRUM 
bv Sinclair (or his 32 K expansion board. Instructions to our usual high standard makes 
filling very stmpie indeed The SP80 m no way interferes with Sinclair add-ons- ZX 
Printer. RS232 interface. Microdrive . . . 

New low prices on our highly successful internal memories for ZX81 to: Eait 
London Robotics. 'Finlandia House'. 14 Darwelt Close. LONDON E6 48T. 
Item Item price Quantity Total 



CHIPSWITCH kit doubles your 2X81 memory to 
2K (this kit requires soldering) 



C4.70 



INCREMENTAL internal 2K plug-in memory £17 75 
extension for 2X81 expandable to 1 GK 



Additional 2K chips for above (HM6116P-3) 



£4-50 



MAXIMEM64Kint-rnalprug-in memory for 2X81 £49.95 

MINIMAX 16K version of MAXIMEM upgrade- £34.95 

x able to 64K with our chip exchange service 

a: SP8064K intern^! plug-m mftmoryextenston for £60 00 
c ZX S PECTRUM <j;v.ng 80K of user RAM 

° SP80 Kit version with full instructions £-14 00 

SP80 luting service (price includes excess p&pl £9.00 



Postage and Packing 45p 



TOTAL £ 



Telephone equiries on 01 471 3308 

All prices already include VAT 

Please tick if you require a VAT receipt LJ * 

Refunds less £1.50 handling on all 'tems returned wuhm 14 days of receipt. 

Send stamped addressed envelope plus additional I2'.vp stamp for catalogue. 

Cheaue/Postal Order payable to EAST LONDON ROBOTICS £ 

Name: Mr/Mrs/Miss _____ 

Address: _______ ________ 

STOP PRESS!!! Transfer all your ZX81 8ASIC and Machine code programs and data 
onto your SPECTRUM m minutes with our new SLOWLOADER available soon" 

•VC8 



DOWNSWAY 



ELECTRONICS (UK) LTD. 



7/ 



MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 



Nfc^ 



32K RAM FOR SPECTRUM 



Stand 249 



■ — Personal. 

Computer 

Show 






A full 48K of memory for the 16K Spectrum — simple 
D.I.Y. installation by just undoing 5 screws and plugging 
in! "State of the art" technology — advanced design 
using fewer ICs for high performance, reliability and 

economy QNLY £42.50 plUS P & P . 



MEMORIES 

FOR THE 

ZX81 



The Downsway 64K Memory* slots directly on to the 
computer, without needing an additional power supply, 
or adding any extra load to the internal 5v regulator. 
Trade in your old 1 6K RAM Pack ( any make, an y age, 
any condition) for £12.50 against a Downsway 64K 
Memory to bring the price down toonly £47.45plus p _ p. 
Without trade-in, it costs just<£59.95plus p & p — still 
incredible value! 

If you only want 16K of memory for your ZX81, the 
Downsway 16K RAM Pack offers the same benefits of 
high quality and low price at only £24.95 plus p & p. 

Both memories measure only 2 1 /2 x IVi x 1in. and are 
supplied with a foam cushion strip to provide added 
mechanical stability. 

* Reviewed in ZX Computing Aug/Sept 1982 and 
Popular Computing Weekly 22/7/82. 

Naturally Downsway addon memories are fully tested and 
guaranteed, but should you be dissatisfied for any reason, just 
return the memory within 14 days for a full refund (and your old 
16K RAM pack, where appropriate). 

Please allow up to 28 days for delivery. 



To: Downsway Electronics (UK) Ltd 
Dept. M, Downsway House, Epsom Road, 
Ashtead, Surrey. 
Please send me: 



Qty. 


Item 


Price 


Total 




32K RAM for Spectrum 


E42.50 






64 K Memory for ZX81 at 
trade-in price (my old 16K 
RAM Pack is enclosed) 


£47.45 






64K Memory forZX81 
at normal price 
without trade-in 


£59.95 






16K RAM Pack for 2X81 


£24.95 




Post and Packing 


£2.00 


Total 


£ . 



My cheque/P.O./Money Order is enclosed 
NAME: 



ADDRESS: 



.YC9 
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The BBC User Guide seems somewhat inscrutable 

when it comes to defining some of the listed 

commands. Mark Holmes fills in the gaps with details of 

the operating-system calls. And for readers interested in 

creating their own graphics, Ian Thomas takes us on a 

tour of the BBC's special effects department. 




USER 



The MANY POWERFUL routines built into the 
BBC Micro's operating system can be used for 
spectacular effects. One of these functions 
enables you to define characters to resemble 
anything you desire. This means that it is 
possible to display graphics in any mode — 
except for the teletext one. 

This is very useful when writing a graphics 
game which is required to be relatively fast. 
The Print Tab function displays many indi- 
vidual graphic characters, such as space 
invaders, whereas the Plot command has to 
Plot many individual dots to build up a single 
character. One disadvantage of using defined 
characters for graphics is that all the graphics 
have to be in a single colour. 

Any character with a code between 224 and 
255 can be defined by using the VDU 23 
command. VDU 23 is followed by the code of 
the character to be defined and by eight 
numbers which, in binary, represent the dark 
and light dots of the character. The first of the 
eight numbers represents the top row of the 
character and the eighth number represents 
the bottom row. Therefore the character has 
an cight-by-cight dot matrix. 

The easiest way to find these eight numbers 
is to take a grid of eight by eight squares and 




CALLING THE OPER/ 



HIGH ON THE list of the User Guide's 
inadequacies is its lack of information on the 
various calls to the operating system via its 
command-line interpreter. I studied version 
0.10 of the operating system stored in 
EPROM to ^lean the details of the system 
commands. 

The version of the operating system resident 
in a machine may be checked bv tvping in 

*FX0 
to which the computer will respond with the 
operating-system version number and its 
storage medium. 

If you examine the operating-system code, 
you will see that the following commands will 
be recognised by the command-line inter- 
preter. 

"CAT 

-DISC 

-DISK 

•DEBUG 

"EXEC 

*FX 

•KEY 

"LOAD 

'MOTOR 

-NOTAPE 

■OPT 

'RUN 

'SAVE 

'SPOOL 

•TAPE 

•TV 
Some of these commands are adequately des- 
cribed in the User Guide but many will be new 



to most users. The full set of commands indic- 
ates the care and consideration which 
obviously went into the design of the micro 
and its operating system. 

The commands 'Disc, *Disk and 'Net 
clearly allude to the switching in of expansion 
options available. When these commands are 
typed in, they return with a message reporting 
the non-availability of these filing systems. 
'Notape switches out the tape filing system. 
After typing in this command, any attempt to 
manipulate tape files will cause the "No filing 
system available" message to be printed out. 

The 'Kxec command is described in the 
User Guide and allows a text file on tape to be 
read in via the screen just as if it had been 
typed in at the keyboard. What is not men- 
tioned is the complementary command 'Spool 
which allows text files to be created. This 
command causes all text displayed on the 
screen to be written to a tape file which, when 
"Executed, will repeat that output. For 
example: 

10 *SPOOL"KEYS" 

20 PRINT" KEYORUN | M" 

30 PRINT"" KEY1 LIST | M" 

40 PRINT"*KEY2VDU7 | M" 

50 PRINT"*KEY3WAKE UP" 

60 PRINT"*KEY10WHO PRESSED BREAK" 

70 "SPOOL 

The *Spool closes the current output file and 
so winds up the output file "Keys". 
Having created the text files saving your 



favourite soft key definitions, they may be 
"loaded" by typing in 

"EXEC'KEYS" 
The "Spool command may also be used to 
save a typing session or a program listing 
which appears as screen output. For instance, 
using the previous example in program 
memory, type in the following 

*SPOOL"KEYSPROG" 
LIST 
to which the computer responds with a listing 
of the program. 

"SPOOL 
'Kxccution of this file will retype in the pro- 
gram. A slight element of untidiness emerges 
with this example when the List and 'Spool 
commands generate syntax errors. 

One of the great beauties of this facility is 
that subroutines, or procedures, and functions 
likely to be useful in a number of programs 
can be stored on tape in this form and entered 
into each program as required. 

To close a file created by the 'Spool 
command 

CLOSE* 
may be used instead of ""Spool. Close # will 
close all output files currently active and may 
be used as the output terminator in the pre- 
vious examples. 

The 50 or more *FX commands are followed 
by a number and optionally a pair of para- 
meters. The *FX command is an elegant way 
of calling subroutines from the operating 
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>EFINED GRAPHICS 



Program 1. 

10 FOR 1-253 10 243 STEP-1 240 DATA 

20 REA& A,B,C,D,t,F,S,<i 270 DATA 

JO VDU23,I,A.B.C.?,£.F,;»,H 280 MIA 

40 NEXT 1 290 DATA 

SO flOIit 5 300 DATA 

40 Fh;MTTAB<4,i2>>CKK*<2iS);CHK*(2H);CHRt.,:S3);CHR*(J52<;CKK»(20n;CHR»;253);CHRtUi^);CHKt»25i) 310 DA (A 
/\> FOR l«l TO 8 1000 REH 

80 PRINirASi4M,13>CHR»<25(,. 
VO NEXl 

100 AMCHK»<243>*" "♦CHftH24i>+" -*CKRf (243!+- "*CHK*(243) 
1 10 FRINT?AB(6,14)A» 

J20 frinu«b<7,ii;a; 

HO PRIHTrAB<?,17>At 
ISO FOR l-\ 10 8 

UO FRINITAB(6+I.1S»vHR»!;m4) 

i;o Ntxi 

18S PRI«! i«p;e,jy>CHKti^4v,:CHRt{24C;;Ci;:.;,:-.%;CHRi\246};':HRS(24b<;;;HRtij-i.' :cHH;(248):CHRtt24yi 

1V0 DATA 0,90,126,40.60,40.126,0 

200 DATA 0,8.28,44,124,44,14,0 

210 DATA 0,24.52,60,24,60, 124,0 

220 DAiA 0,90,60,24,24,40, 124,v 

230 DATA 0,24,60,24,90,126,126,11 

240 DAiA 0.0,24,40,60,24,40,0 

250 DATA i5S, 165, 129, 195, 193, 195, 129, 255 Figure I. 



235, 24/, 227, 209, 129, 209, 241, 255 
255, 2 31, 203, 1 95,231, 195, 129, 253 
253, 165.17C, 231, 231, 195, 129, 235 
253,231,195,231,165,129,129,255 

255, 255, 231 ,195,1 95, 2J! ,193,233 
253 , 255 , 2a3 , 255 , 255 , 253 , 255 , 255 

CUf-YlflGHitU IAN THOMAS 1982 




draw your character on this. Start with the top 
row of eight squares. Add 128 for a dot in the 
first column, 64 for a dot in the second 
column, 32 in the third, right the way to 1 for 
a dot in the eighth column. Repeat this process 
for each row of eight, and you will have the 



eight numbers for the VDU command. Figure 
1 shows this process for the space invader to 
be used in program 2. 

For this invader to be character 255 the 
command is: 

VDU 23,255,40,124,84,124,254,186,146,0 



JING SYSTEM 



system. A few of the available FX commands 
are described in the User Guide, but here are a 
few which are not: 
*FX9,n Sets flash period of first colour of a 

flashing colour. 
"FX10,n Sets flash period of second colour. 
*FX11,n Sets auto-repeat delay for keyboard. 
*FX12,n Sets auto-repeat rate. 
*FX11,0 Will switch off the keyboard auto- 
repeat. 
*FX12,0 Restores the auto-repeat default 
values. 

Operation of the cassette motor relay is 
allowed independently using the "Motor 
command. 'Motor 1 closes the relay and 
"Motor opens the relay. 

Anyone like me who has spent hours trying 
to adjust his television set so that the VDU 
display sits squarely inside the screen with the 
top line of the display actually visible will 
curse Acorn for not explaining the "TV 
command. 

This command allows the VDU display to 
be moved up or down the television or 
monitor screen. Typing in *TV1 followed by 
a Mode statement will restore the line pre- 
viously lost off the bottom of the display. 
*TV255 will move the display down one line 
thus restoring the missing top line when the 
Mode is next changed. 255 represents - 1 in a 
two's complement representation; 254 is -2, 
253 is -3, etc. 

The screen may be moved up a maximum of 
three lines and down considerably further 



depending on the vertical hold properties of 
the television being used. A parameter may 
also be passed with a "TV command to turn 
off interlace in Modes to 6 inclusive. For 
example, *TV0,1 will turn off interlace. 

A value of 1 will turn off interlace and will 
restore interlace. Interlace, for those who have 
not encountered it, is a technique by which 
characters can be rendered less angular by 
drawing each scan line of the television alter- 
nately between adjacent scan lines of the 
screen. 

The effect is to move the entire screen up 
and down rapidly by about 0.5mm. In 
practice, I find that I can hardly notice if inter- 
lace is on or off. In .Mode 7 interlace cannot be 
turned off by this method. Teletext hardware 
relies on the fact that interlace is on. 

The *OPT command is briefly mentioned 
in the Guide. Typing in *OPTl or *OPT1,0 
switches off all messages from the filing 
system and *OPT restores them. *OPTl,2 
expands the information contained in the tape 
filing system messages so that on reaching the 
final block, the start address of the file is 
printed and the execution address specified by 
a "Saved program — a Basic program or a text 
file repeats the start address in this field. The 
default option is *OPTl,l. 

The *Debug command has eluded all 
attempts to fathom its purpose. It has a most 
promising title and I look forward to hearing 
from anyone who can tell me about it. ■ 



Here is a simple program to illustrate this: 

10 MODE 5 

20 VDU 23,255,40,124,84,124,254,186,146.0 

30 PRINT TAB(10,15» CHR$(255) 

If you enter and run this program you should 

see a space invader appear in the centre of the 

screen. Try changing the last eight numbers in 

the VDU command to create some of your 

own characters. 

In line 30 of the program the Chr$ function 
is used to Print the character, but this is not 
vital. Instead of using Chr$, the program 
could be run without line 30 and the character 
could be printed by: 

PRINT CHR$(255> 
Line 30 could now be entered, but instead of 
the Chr$(255) quotation marks could be used, 
and the character could be copied into the in 
by the cursor control and copy keys. The line 
would now read: 

30 PRINT TAB(10,15)"*" 
where the asterisk represents the character 
which has been defined. Unfortunately the 
character definitions are not remembered when 
the program is saved, so the command must 
appear within the program, and must not be 
erased once the character has been defined. 

Program 1 uses character definition to create 
a complete set of chess graphics, printing them 
out as it does so. Program 2 is a simple Space 
Invaders game which uses defined characters 
mainly because ordinary graphics and Plotting 
would be much too slow without resorting to 
complicated assembler routines. 

This second program also uses the sound 
command, which I mention here because the 
syntax for this command is not included in the 
provisional manual which is at present 
supplied with the computer. 

After the command Sound are four numbers 
which determine what the sound is like. The 
first number specifies the channel. This must 
be a number between and 3. Channel is a 
channel which only produces white noise, so it 
(continued on next page! 
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(continued from previous page) 

cannoi be used to produce clean notes. 

The second number specifies the volume of 
the sound. This can be any number between 
— 15 and 0. The loudest is —15 and the 
quietest is 0. The third number specifics the 
frequency of the sound. This must be in the 
range to 255, and unfortunately bears no 
resemblance to the frequency of the sound 
produced. 

The fourth and final number specifies the 
duration of the sound, in the same way as the 
duration in the Inkcys command. A 1 for this 
number specifics one-hundredth of a second, 
so to find the duration in seconds divide this 
number by 100. 

All of the channels can be played together, 
so chords are possible, but one channel can 
play only one note at a time. When the 
interpreter encounters a Sound command it 
stores it in a buffer until the sound generator 
has finished playing the previous note. 

The Sound command is used in the program 
as a warning noise at the start of the game, and 
to infuriate you, when the game is over, with a 
horrible low-pitched noise. 

Lines 30 to 70 define the characters to be 
used in the program. Character 255 is the 
missile base, 254 is the bomb or missile, 253 is 
the invader and together 252 and 25 1 make up 
a UFO. 

Lines 110 to 130 produce the warning noise 
in channel I. In line 150 an asterisk represents 
an invader — ChrS(253) — which must be 
copied into the line by use of the cursor 
control and copy keys. There are eight 
invaders and nine spaces in line 150, making 
17 characters for A$<I). 

You may be puzzled by line 270, *FX15,0, 
which clears the input buffer. This is needed 
because the BBC computer remembers what 
you type in, and if you keep your finger on a 
key for too long without this command you 
would have to wait a long time before the 
program recognised that you were pressing 
another key. 

In lines 340 and 350 logical operations are 
used. If what appears within the brackets is 
true then the value of what appears in the 
brackets is equal to —1; if it is false then it is 
equal to 0. 

When you run the program you should hear 
the warning noise, then the invaders appear. 
These must all be shot down before they reach 
the bottom of the screen. For each invader you 
shoot down a random score of between 100 
and 500 is added to your total. Your total score 
is displayed in the middle of the top of the 
screen. When you have succeeded in shooting 
all 40 invaders another 40 appear, and the 
game gradually grows faster as you progress. 
At random intervals a UFO moves across the 
top of the screen. If you shoot this down you 
get a bonus of 1,000. 

Invaders drop bombs randomly. If one hits 
your base you lose one of your three lives. The 
number of remaining lives is displayed at the 
top right of the screen. The game is over when 
you have no lives left, or if the invaders reach 
the bottom of the screen. You cannot shoot 
down bombs which have been dropped, nor 
can you shoot if you have a missile still in play. 
To move your base press the Z to go left and 
M to go right. To shoot a missile press V. I 
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00 

90 
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240 
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290 
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340 
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390 
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410 
420 
430 
440 
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490 
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580 
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HS-0 

rlQDfc 5 

VDU23, 255, 16, 16, 36, 56, 255, 255, 0,0 

VDU23, 254, 0,0, 16, 16, 16, 16, 0,0 

VPU23, 253, 40, 124, 84, 124,254,186,146,0 

VJJU23, 252, 15, 31, 50, 255, 255, 63, 31, 15 

VDU23, 251, 240, 248, 76, 255, 255, 252, 248, 240 

Din A$(5),X(5),Y(5) 

S=0:X=10:Y=7:Z=0:U=3:L=3:A=30:B=0:U=10 

FOR 1=1 TO 20 

S0UND1, -15, 200,1 

AM1NKEY$<5) 

NEXT 

FOR 1*1 TO 5 

A* (I)= "********" 

X(I)=0:Y(I>=I*2+8 

PRIMTTAB(XU),YCIHA*(I) 

NEXT 

F»l 

FOR 1=1 10 5 

IF A*(li= H " K-U*A 

IF A$<I)>"" PRINl TAB(X(I),Y(I))" {17 SPACES) 

A$=INKEY*(D> 

XU>=XU9+F 

IF X(I)=0 Y(I> = Y(IH0.5 

S0UHDO,-15,250,5 

IF A$(I)>" M PRINl lABCXU>,YU))A$U) 

*FX15,0 

IF Y(I> = 30 AND Mil)**" U0T0 630 

PKINT(AB(B,A-15" "sIF A=30 AND B=X+1 

IF A=30 A=20:B=RND<19) 

IF B=0 GOTO 300 ELSE PRINTTAB<B,A) "CHRK254)" 

A=A+1 

IF A$="" A*=INKEY*(D> 

X=X+(A$="Z M )-(A$="H"> 

X=X+(X=17)-(X=0) 

PRINTTAB(X,30J" CHR$<255> " 

IF A$="V" AND Y=7 Y=29:Z=X+1 :S0UNDC, - 15,255, 10 

Z=U+1) PRINfrAB(U,8)" ":S=S+1000su= 



L=L-1:IF L=v GOTO 630 



OR 



\S 



IF Y=8 AND(Z=U 

PRIN11AB(Z,Y)" " 

IF Y>7 Y=Y-1 

IF Y>7 PRINTTAB(Z,Y)"CHk$(254j" 

FOR J=5 TO 1 STEP -1 

IF A$(J> = " 117 SPACES) " fittJ;^'" 

IF lN'f(Y(J)X>r NcXf:G0l0 520 

C=(Z-X(J)>+1 

A$=ni£i$(A*iJ),C.l) 

IF A$<>"CHR*(253)" NEXf.GOTO 520 

S=S+RND(5)*100 

A*<J)=L£FT$(A*<J>,tC-1>>+" "+RI6HT*(Aft J) , t 17-C) ) 

D=(D/50)*49 

PRINTTAB<Z,Yr *:Y*7 

NEXT I:IF N=5 GOTO 610 

PRINTTAB(U,8)" " 

IF X<1}=0 OR Xv1)=3 F=F*-1 

IF IK18 U=U+1 

IF U=18 AND RND<5)>4 U=0 

N=0 

IF IK13 PftINTTAB<u,8)"CHR$(252>CHR*(251)" 

PRINTTAB<7,5) S;3PC(4>;L 

GOTO 190 

D = D-1 

G0I0 140 

FOR 1=1 TO 30 

S0UND0,-15,250,3 

A$=INKEYf<10> 

HfcXT 

IF S>HS HS=S 

CLS 

PRINfTAB(0,IO)"HlGH SCORE ";H3 

IF 1NKEY*<10> = "" GOTO 700 ELSE G0 10 90 Program 2. 
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This assembler was developed on a Vic-20 
with 16K RAM pack. The program occupies 
slightly less than 9K but requires more than 
1 3K to run. I have found that the best way to 
store the assembled code is near the top of 
memory — locations 53 to 56 on the Vic — 
Poked low because string variables grow 
downwards and can interfere. 

Although it has been written on a Vic, it can 
be entered on a Pet with no alterations at all, 
and with little alteration on most 6502 micros. 
The source code is entered as if it is a Basic 
program — that is, each line has a line number 
and the assembler sorts these into numerical 
order. The lines arc input to the machine by 
opening a file to the keyboard. This means 
that there is no "?" prompt, and also enables 
screen editing. 

To list your whole program, type List and 
press Return. The program is then displayed 
1 5 lines at a time. After each section press E to 
stop listing, or any other key to continue. Do 
not press the Stop key as you will break out of 
the assembler, not the listing. 

Other direct commands are as follows: 
LISTx will display the program as 

above, but beginning 

at line x. 
NEW clears your program. 

ASSEMBLE displays a hexadecimal 

assembly of your 

program. 
ASSEMBLEM as above, but also 

loads the machine 

code into memory, 

as specified within 

the source code. 

SAVE outputs the source 

"program code to tape as a file 

name" named "program \ \ \ 

name".- 

LOAD loads "program name" 

"program from tape. 

name" 

'SAVE saves memory from location 

"program x to location y and names it 

name" x-y "program name". 

"LOAD loads "program name" into 

"program memory, returning start and 

name" end addresses. 

DISASSx disassembles from location x, 

codes as for the assembler. 

One screen is displayed at a 

time. Hit E to end or any other 

key to continue. 
?Hx returns the hexadecimal value 

of the denary number x. 
?Dx returns denary value of 

hexadecimal x. 
END exits the assembler. 

Commands are not altogether standard, and 
spaces are very important — they enable the 
main assembler routines to split each line into 
its different sections. Necessary spaces are 
marked here as [7]. Numbers can be entered in 
three different forms — as labels, denary or 
hexadecimal numbers. Labels are preceded by 
a full stop, and hexadecimal numbers by a $. 
Labels can be defined as follows: 
10DL[ij SCREEN \s\ 4096 
This defines a label called Screen, and sets it 
equal to the denary number 4096. Alter- 
natively: 

20.LOOPrjOSTA[|] .SCREEN 
On reaching this line, the label Loop is set 
equal to the location of the command follow- 




ing — the 

Sta command. 

"Also, the label Screen would 

"on assembly by 4096. be substituted 

You are not confined to calculating your 

own location values. Up to 10 numbers or 

can follow the commands. For example: 

20.LOOP[^STAi^ SCREEN-*$FF 200 

This will be calculated by the assembler to 

give 4151 denary. 

To enter a scries of letters or graphics, rhe 
Byt command is used. This has two alter- 
natives: 

10 BYT THIS IS A TEST 
The apostrophe before "This" tells the 
assembler to use ASCII codes. 

20 BYT PTHIS IS A TEST 
The P tells the assembler to use CBM screen 
codes. Branching can be done to either a label 
or a specified location. 

To specify the load location the "* = " 
command is used. For example, 

10 " = s 675 
continues assembly from 675 denary. 

50 * = s Sfff 
continues assembly from fff hexadecimal. The 
last line of the source code must be an End 
command, otherwise the program will loop 
indefinitely. 

For absolute addressing the mnemonic is 
typed, followed by a space and then the 



location — number or label. For example: 

10 LDAlsJ SCREEN 
In immediate addressing, the mnemonic is 
typed, followed by a # , a space, and then the 
number or label. For example: 
10LDX# |s200 
For absolute indexed addressing, the index 
register to be used is placed immediately after 
the mnemonic, then a space, then the location. 

For example: 

10 LDAX"s : 1000 
20 INCY[fj.LOC 
With zero-page addressing, a Z follows the 
mnemonic, before any index register: 
10 LDAZfs' 100 
20 DECZX'_sj100 
In indirect addressing, the index register 
required is placed in brackets after the mne- 
monic: 

10 LDAfYlfsjlOO 
20 STAtXlfsilSO 
An indirect jump has an I in brackets: 
10 JMP(I)[F ; 2000 
For accumulator addressing, the shift and 
rotate instructions to be carried out on the 
accumulator are followed bv an A: 
10 LSRA 
20 ROLA 
Here are the main sections of the program: 
10 to 70 read mnemonic data and number 

of bytes per command. 
100 to 440 run through your program and 
supply each line with its memory 
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ASSEMBLER 




This 6502 assembler, written by Philip 
Horton, is not solely applicable to Vic 
machines. Numbers can be entered as 
denary, hex numbers, or as labels — 
and you are not confined to calculating 
your own location values. 



18 aR PRIHTVT DI«.*<20»>.»:<233>.lM<50>.R<38>,rc«28eJ.C#C»e> 

28 DIMAt<233> F0RJ-8TG254 RE«W*'.'J.' NEXT 

50 F0RJ-OTO2S3 IFA*<J.»0""T«NKrarei<J> 

48 NEXT 

58 FRIHT-rM 5583 ASSEMBLE R" 

e8 PRINT" " 

-8 PR1NT-<C> P.J. HOPTON 1?82W 

88 GOTO1410 REM*** INR'/T ROUTINE *«• 

» J»© 

188 REH»*t $£7<jR FOR «SSOifc.v ♦♦• 

ue j«j*i WKi:'tD 



128 IFL£FT*<L*CJ>,1.— -.-THEH378 
138 IFL*<.J>»"£HD"THE.N45e 
148 C*C*: IFOt-EN'.LJCJ^THFMlJO 

158 IrftlIt«a.*iJ>.C,lJO- -THEHCS^Jj-Cf<J>*»1IMtt.*<J>.C.:> COT0148 
168 IFCJ'.J;«-Bvr-TMD«0Sy3ia5e G0T0U8 
178 lFC*(J>--»»"THEH00SyS23© 09T0118 
388 1FC*<J>--K."TMEHOOSOB29« 0OTOU8 
198 FQRF-8T023S 

288 lFC*a>Ofl*<F>THENNEXT PRINT PRINT*?SVNTftX ERROR IN-; EP-l O0TOl9«> 
218 D-»*»S<F> 
228 COT0118 

238 RB**M NEW MEH LOC ♦•• 

248 F0RK-:T0LEN«.L*<JS' IFt1!DftL*<J>.K.l>0" -THENNEXT PRINT" -'SVNT'i.v HC0.3R in" . 
ER-1 OT0198O 
250 T*.p:g^-J '.!■ ;-.LEN'.L*'.J»-K> 

2ee cta>=-r H 

278 GOSUB2288 

288 D«V«_<Tt/ RD-B' RETURN 

2*3 R£H*W KF L^EEL ♦♦* 

388 «.*NL-1 C«3 

318 OOl ! C MID*CL*<J>-C.l 'C " -THEt«jSr*<NL>«Utt{«.>**II>*'. , ..*< J', C. 1 ■ '9070310 

328 T»»RK-MTr<l. *'.':'.:.£!' ~» '.J»>-C> 6OSUB2280 P\NL>«7*.<T*> 

338 IFHL-1THEH358 

348 F0RF»1T0ML-1 IFLA»<F>-Lftt':Nl>TMe*>ftINT-«LAt>EL REPEATED BJ* £»•! :OT-M9«e 

338 NECT 

368 RET'JRN 

378 REM*** L*IE~ ♦•• 

388 HL-NL*: C«l 

3S8 D**i imiW«.«J).C,l)0" •TH£NLft*<NL>«!JW<NL>* , 1II»a»<.r..,r.i> S3TO3S0 

408 IFNL-1THEN430 

4t8 FORF-lTONU-l IFLM<F>.LA*'.M->T>4ENf>RlNT-«.«l£l. REPEfiTEB IS-. E»»l G0T019OP 

428 NEXT 

43© P'.MLi-S 

448 00T014e 

438 REM*** *SSEM».E •*» 

4b« psiNT-jj loc ceae- sc*8 

•iro n«e 

488 PRIHTFORF-lTW-1 

4« IFWFv-r-THESi^I^F*!' GQT0788 

•588 :fc*':f."-dl-then788 

510 ifc*<f>-"f-then6osus10» 0oto698 

920 PRINT PRIHTOX c ' 'i-N*l 

538 FC*r»0TOZ35 IFfl»<K>OC»'.F."T>«*«XT 

548 ITI-K.00SUB748 

538 PRlHTTHB<12.-.-l 

5S8 IFLft-lTH£MO04U£l3» 

578 IFftX<K>*l THEORIST C0T0iS*l> 

588 IFLSFn<Ct<F>.l>»"B"6NBC*(R>O*SlT"THEKG0S>..'8eS0 6-3TOC90 

5» 1FAXOO-2THEN60SUBS48 GOT0698 

588 RSrc*** 2 BVTE JnP ETC. ♦«• 

618 FOBCK£N<L»<F»T01STEP-I • IFH:S#<U • IG1X>" " Tl O«:EX7 

628 T*"RIQHTJ(L*<F>,LEM<'.l<F.O-K> 

638 WSUE22O0 

£48 I«VflL<Tf> Dl«IHT<T/256> D2-T-D1*I5<; 

oSO »f-S2 00Syf740 RRIVTT«E<15>.H«; 

«8 IFt.*-lTH£HGOSU8l330 

(continued on next page J 



location, and also set up any labels 

— either defined or from a full stop 

command. 
450 to 1400 assemble your program, into 

memory if required. These lines 

include: 
740 to 840 denary to hex converter for 

numbers up to 65535 — FFFF. 
1010 to 1040 hex to denary converter. 
1290 this line converts a letter or graphic 

into CBM screen Poke codes. 
1410 to 2190 contain the input routine which 

accesses all other parts of the 

assembler. 
2200 to 2380 one subroutine used by all parts of 

the program to convert the string 

T$ to a denary number. It is 

returned as T$. 
2450 to 2660 are where the disassembler is 

accessed by the input routine. 
2660 is where the CHR$ commands 

open inverted commas and then 

delete them. This prevents, for 

example, a clear screen command 

from interfering with any printout. 



2670 to 2890 are the subroutines which output 

memory to tape and vice versa. 
2900 to 3150 hold mnemonic data and data to 
give the number of bytes required 
by each command. 
Now here are the variables: 
A$(n) 6502 mnemonics. 
A%ln) number of bytes required by each of the 

commands. 
L${n) each line of your program. 
C$(n) the command on each line of your 

program. 
D%(n) the location of each line of your program 
in memory. 
Each of the last three arrays are Dimensioned 
to 200 elements, but this can be altered as 
required, by changing line 10. 
NL the number of labels so far encountered. 
LA$(n) the names of the above labels. 
P(n) the location in memory of each of the 
above labels. 

The label arrays arc Dimensioned to 50 
elements, but can also be altered as required at 

line 10. 



L$ the line that the input routine is currently 

working on. 
N the number of lines in your program. 

DN denary number for conversions. 
H$ hex number for conversions. 
LA flag used to give "Load on assembly". 
C counter used to control the position in 

the line of program that the assembler is 

dealing with. 
ER error report flag, to give a line number 

after an error in the source code. 
SC the number of lines so far printed on the 

screen for List, Disass, etc. 
Finally, here are the error reports. 
SYNTAX A direct command has not been 

ERROR understood. 

SYNTAX There is a mistake in line x of the 

ERROR IN x source code. 

LABEL REP- The label defined in line x has 
EATED IN x already been used in the code. 

NO SUCH The label mentioned in line x has 
LABEL IN x not been defined. 

NO CODE The user has tried assembling 

ERROR with no code in the memory. 
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-;-o rs-iii 0j.-j.tr4. - - printta»<i«>;H» 

ese iflh»ithe;<;'3I-'jei250 

t'«o ic«;c-i !?$:=: sthenoosv2720 

'00 HEXTF G0T013SO 

Tie F£1»»* iCPEEM F'A'- *♦♦ 

-20 :-£tzi iFzi^—THewae 

730 peiNTTT SC* FET'JRM 
740 »£«*«* EEC-HEX ••♦ 

760 J2»KI-'il*4«>6 S2»INT<B2/256' 

780 B2*B2-N3*:16 N4.52 

-» Mf iCHRl ■ 'il*4S-<H!>J >»7 

3*3 rtr»W*a«t*fH2-4S-C'<2>9 *" 

sie Hi»Hf*c**t'M3-f4«-<";- .-■»-■ 

$20 W5H*»CHS*0«4*4$-<?'4'. '9>*?> 

830 IFi^T M*.! i-"0-» l -t_£' t> ;T«E'Pr-<>tOHT'*':M».L£H<H»>-i} J0TO330 

340 rerupH 

£50 FEH*«« BR«hCh ♦ •• 

i60 FQFr»LEN<L*<F »T018T£P-J IfMIS»<t*<F>>» 1 ' O- -TVE>*CXT 

870 T*«l>ICHT*<L*'i t >.!.C.:Lr F - ■ 

380 COSUS2200 

£?* BI-VflL<Tf> T»If«F) IFM TTHEMDM-IM-T-2 GOTCSie 

POO BH«255-rr-aN*l> 

?ie C-0SUS7J0 ppi^-MBc:*/ hi 

i20 IFLrt«:THE»eOSUBt3S« 

?3* PET'Jfi^ 

?40 RCNM* 1 SYTS J'lP E T C. ♦ *♦ 

?M r-3«*--i.E>)'L*':F.---T01iTt?-: I c n:»VI IP ■■:..■ "THENHEXT 

5t0 TJ»f?!0«T#<!.*-F >;L£H(L*(F > 

J>70 GO5UB2209 

?80 BWflt-'TI"' G0S\<»?40 PWTTPJK1S> H* 

=►90 [ FLA- lTHE**3»Sy3 1350 

1000 RETURN 

:o;e =£■:«•♦ Mi : :c: ♦•• 

1020 l*i'9 FORH-lT0LEH-:wi- 

1030 W-»»*'ASC-:M!:i -J ■• ! ->■■ .--;-; ... _e. ( ., ... 

TH 
1040 RETUP'I 
!050 c £">«« BVT «♦* 

icwo FQi»-'<.es'-:f.i:>T3ii7£--\ t«MI9Ki.«j>.> i>0" •-••:"•:« « ■ 
next goto ie$e 
1070 D-r-uEK'.L*':j.v-^ e*<J>-"i" ; Rrrj»i 
:038 pfimt pttiNT'TSVHTAK e»x v or«i sotdisoo 

1090 P£M*«* rtWEMiLE EVT ♦+• 

1J« FOPJ-LEN-Lf- iTOiSTEf-J IFMJ5*. . r F I I ■" "TWEMllse 

1119 t*MI0»<L*'.F>,.M --°-T j £'U2t>? 

•120 MEKT GOTO 1200 

I!» B*aRIOWTfaf<F^.'.?H-! f-c. ... 

1140 FCFJ-ITOLESCEt/ PRIM 

1190 PMMTWMFW-l; DN-ftSC\MIT»l W.J 1" GQSUB740 ----- 12KH*. 

1160 I'TP*1T V €»1FF'IMT«1.H» 

irO JFLS-lTMEtt-OS-JEUSO 

il» it»>>l I c SC*ltT>€NGO?'.; 

: : JO HT^T RSTyPN 

l?O0 f£f** MUfBE' •»* 

1><C* Tt-RIGHTfaJKFl LsS L* ■•= ■ 

1228 0OSUS22O0 

; 'SO »l-v«...Tt> OO$'.'E740 F*1"TT-S. :: ■ "* 

1210 IFLM»lT«£i4OOSL;EU50 

"^50 F£«*»* P0» £ s_c-«-s »•* 

L2£0 «*4*IGHT*^L*<F>.t£N<Lt<R 

127e F0F>1T0L£»'<'S».- C «I ,| T 

•300 0OSUI740 PJUHTTftBOS) W 

; 3l0 iFTP-nHE'WfmTil."* 

!i^3 IFu^-lTMEHWSUIlWO 

.3^ :,-:--; ;=SC«: tTH£H0OS». , J72e 

!24f fC:<T F€TWH 

•S«0 |l»iS55T>««>IHT F-RINT-WWE 6 T -'-' -— •= • ""•■ 

!->7© FflKEAC'J |N ' ft5 " ! * :, * : ^E 7 -' 1 *' 

1330 PEr«»» eh: ••• __„. 

t3« IFT».ITHe**!«T«ll •-£-::- C"-«E1 

;4» &*iyE72* iOTO;«» 

14'f £'--••♦ |»WT **• 

I i^O HEM 

] S40 F*:nT-6£»»3V." 



t 







'-50 i^LEFTitLi .5>-«t0fW - 'ncM27?e 

■'^■to !c L rr T ,.-_i 4 - :-.'x"Heti:.M 

5^ H^?S? ISIiSli^aS^lMT-'WWC B«0R- G0T0148. 

lSTO IFLEM'-TF.I :VflL<t« ■'■-:«'_EH-tf >T«£m«0 

l'SSO »•»*'. IFH"lTHE?«.f<:>--* 5OTO1450 

l-;90 FOPJ'ITOH-! IP.'W.-.L*<J-><M! k , WB«en 

•*0C tF««.<L«"'.jr»-»X'n«HLJ< * ■*.* -^>l-l &OT0S45© 

1610 F0F*-MTOJST£»-l 

1620 L«<K>"U»<K-1 • HE I 

1630 L*CJ>-t,« 

1540 G0T01450 

1&50 REM*** -SfJ^T '-IHE •*• 

16C0 FORX'-ITOW !FVftLCLr:K>>OVrtl.<l «>Th£NHOCT-e0T0|450 

:*7e fo«.-»:tom L*<L>«L*a*i> werr wn-i 
:«« iFH-;oTM£m-o 

16« GOT014-« 

17&D »EM*«* LOrtD ♦•♦ 

1710 OPE'U.1-0 RIOHT*<L«.l£H<tl -'■ 

1720 If*>UT»l.H FOP.'-ITON 

1730 i!*'jTi: i.r ;■ ^ext 

:~40 C'.OiEl B PIMT ■F»tsT-RS^I v ." 00T014?« 

17^0 f£"*»* SftVE **» 

17-iO OPEMl.l.l.R:C*Tf..i.* uEi.l»,-4. 

1770 F*tNT»!.M FOF.'-ITOH 

1780 P»lMTil.t*<J? f«XT 

17*0 CLOSE! HHK! P^!'JT"R£ADV." v0T0'.4?0 

1300 »??!*•• EHTSRE9 **+ 

1510 i-^'O 

•J^» IFFIG"TI-.L* 1 •-"^■'T-E'iL^-t 

.^30 Tcu»0TH£'^P!f<7"i|.-D COKE £■' :440 

•J10 P*!MT PRIMT-X MOBKIMO..." 

1SS0 FJ»-'-lT*I 

■860 ■•"- ■*:.■ ./■ ' ■ ■■'.'.'-■■■ >-' •>,■■-: 

• &M I «/ * .:f-.F-J ' J- " _. ■ . T ' -' C ■ 

[fSt^isrrt Ii • . " ■ •- t • _:-.r- -■ :■• 

-.--<• ' t * ' : ' -■ '"TWO 
:?v0 FE"*»* SSHWSCOXT »+• 

-i"- : e f?«:T-E i t-«c- ==:• -•.'>•: 
i»ie t c £i-:rje»iE;»o pst'Tie** 



■ - ■ - ■ 



>Tt«J»C.t .•-".:•• O 



WTO 1440 



• -1440 



■ 1 15 



: >4> - . '.» ' «=::HTf l f f 

;560 =-f:-;t-k- 
:>-•■ ..':':440 
1*30 F£f.*»* !_:$r ♦•♦ 

!«» SC-0 

2000 !FL*«"L! : " JOTOiWO 

2010 £L»V«.'F-1;kTi .1 EH .f ■- 1 

iO;0 FOPJ-lTC-ll IFSOVfit .«• 3 

2030 S4.-J 

_04^ F0RJ"S(.TOH -■?:■■-.* ;■ 

2050 SC"9>l - IFSC-!ETHE'ea7o 

2060 NEXT 0OTC1440 

2070 OET:i IF3»«"*TMDI2070 

".'i"-> !^-»»-E*T-e i IP!>!MT ijC>T0:41> 

20*0 SCi-o GOTO2O60 

2100 RE«*.*« CCMVEPSIOHS ««t 

2110 IFLE'.'-J 3THD(PftlHT"* 1 SV«T« =-• ■ 

2120 IFMIPKL* i 1 »-p-T»fiH21~ff 

2130 ifmjw .1 : :•"•■■!- '•-'E- 11 :■ --c ;■••!-- . e-:= 

2140 t«-VftL'.f IC-hTf-'Lt.LE'i '-X --" '• 

: r .- ■• . :'.£-40 Pftiw n\L - hi 
::;■? 30TO1440 

2170 Mt-RK-HTJ'X* LSS:!.* ■--' 
2180 G08VS1C1C PPtNT-«»EC«- DM 
2t» COT': . 
C2W RENM* HUHSES TJ ♦♦« 

:;:c ^tt»o 

:;;-o forl«2tole!«- ti 

2220 flr-MlDriTl L 1) lFR»»'*"0ftft«»---9Rflr»**'0P*V« l 

2240 tiEYTL *ff}«fJtI*l Tt-W>»T4t 
2250 F[»0 FOKtty»lTOHM 
2260 IFKJ-irhE?12S80 

2270 S*<NU>»LE='T*':T*<M'J> 1.' Tt<WJ>«PIGHT* T ■■ . . = • '1 •/ ■ -:• 
2290 lc L zrff.-t<iV.-.l--'fl*£»H**<>l7HTt TJ ML .£■.»- •;.;. 

£.TRI(BW> 
22?0 IFLEFT*<T*<trj...i...-. -T'<s2400 
2300 tKXTHU 

2310 FOR»«»lTOHN-IFHU-ITH£NFlif, , fll.<T»'-| ■' '3OTO2360 
2320 IFS*<W'-"*--M£HF:«F:-.\-r_ "' ' 
2330 IFS*<HO^--- ,i T>«*iF!.F:--;rl. 'I 
2340 IFS« ' - • -*(fft«Fl*VPt.(T*«)>»0/> 
2350 IFif ■/.'."»-. "■THEHFt"FI. / VftL'T*'Hi>> 

2360 he;<thu 

2370 T*-STF-*<FI> 

2380 RETURN 

?.3*> REH**» LflKf! «•« 

"•400 ftl-RIOHTtmrW .LEH<Tf <HU>>-1> 

•4'0 F0RT C »1T0SL !FlJW<TE>«»UtHB*T»<H«>*iSTB*<>?<TS>> COT02300 

'4^ ^£ :TTE PPIMT PR!HT"H0 SuCM LABEU If. E2»l GOTO!?SO 

2430 REM*** ^EH f» ♦•♦ 

>»40 W'-: T*<HH>*L£F7»<T*,L-1J T»*-R!OHT#iTf.LEH<Tf>-t*i) C-0T02220 

2450 REM*** C'lSSnSi »•» 

244! 

2478 ;c, ._ f -.■■.:..i:;'i"'-;.vs'-» £SS»" O0TO1440 

■>48e T*«?:'^TI'H".LD<'L*>-6 v C-OSyE2200 Ki-vrt.'. TI .. '•S'l'iT-^- 

24M 5C-SC+! I'-i-:". : T HE-*iO;-JJ;720 !-7*-"£-TH£n:440 

2500 !f:c;«6553?ts«hj;3?» 

2510 IC ■ S e ft*<fl.'»--TMEH2S60 

2520 - = :>;- 7-1 " ft J S 

2530 l=tti<*»«:THE**»»IHT 3OT02SM 

2540 IIO£FT*<M{ft>.l)-"IJ ,, ft**IIF«(ft>O"l>fiK"TtCH2«10 

2550 IFfiX<FI>«2Tt«NDH-PEEK<ti2*l>K2=D2*2 

2560 lF«£<fi>»3THENC»-PEEK<Il2+! >*.:PEEK<D2*2j»256.> D2*I)2*3 

2570 PRIHTTHE<13>;DH 

2580 FRIMT 0OT024?O 

2590 &2-Q2*l 

2600 PRINT OOT024$O 

2610 PE«««* BW**CH •*« 

2«» lFP£EK<Itt+l>:i27THEN2€40 

2630 DH-H2-P££>:<It2»l>«-2 D2-52»2 COTC2570 

2640 FSM*** &<r. »•♦ 

2650 DK-D2-<255-^P£E>:•I>2♦l>-•n , ' 02»D2*2 GOT; 

2660 F«IHTTflS<-);"BYT";Tfffi(14>-CHR*<34J,CHR»<20>.CHR^fl.. GOT025?0 

2670 R£K*»# *«-TFiP£ *♦» 

2680 FORJ-6T0(.EN<Lt ■ IFMIDJKL,*. J. 1 ) :>0*r<34>THEHNEXT PPin^-^svMTfK ERROR' GOTO 

1440 

26?0 KS-J*1 

2700 FOPJ"N$*:TOLEN<L*> IFM!D*'L*.J-I>OCHR*':34.T)>E«'«XT PCI H T-HVNT«< ERROR" 
0T01440 
2710 NE-J-1 

2720 F*»«1M<L*.NSME-MS+1> 
2730 F0RJ-«E*2TOLE')':li> ■ !F«!II*-:l*. S 1 >C --"THE»#OrT RftJHT-^VMT*: ERRtJft* ' GOT01 4 



C0S4.'3220O P2*UHL'T»"> 
GO8UE2200 De-W<'T*^ 



.SIT fltOROL. .*« 



40 
2740 T*-KIM'L» HE-2 J-HE- 
2750 Tl-PKJKT*'!.* UEM. '.* — 
2760 0PE.M1.1 l.Ff 
27~0 PFTlKTlt: D2 PRINTtl.SE F0P. , -B2T0I€ 
2730 H1X-F£EK<J> 's.'riT*: ,-.; V M£.\ T Ct.»S€t O0T0S440 
2~?0 REK*** Tf-fz-:^- ••• 
2300 F0PJ-6T0LEH'-.Lf • IF«I&»<L».J 1 .. >i-»-.3-s .THE>»CXT F*tNT-^5-rt.T(i.- ESPOP" GOTO 

1440 

28 :o NS»>1 

2820 FOFrJ-*4S>IT0LES':L*- «=-:D*<Lf-J 1 • "J :«*JJk34..THe*«.rr PRIHT"- > £V;.Tft: EftRW 
OT01440 
2330 W£»J-1 

2540 'IifllWTLJ' .'« >€-*.-»*: -■ 
2«0 'JPE'Jl.lO Fl 
:K0 !HPVT*1,S2 l*J?yT»:.M 

2370 F0PJ«S2TODE tHRur*)l,MlX F-0KEJ.<)1": tC<T CL.-KE1 
13S0 PRItrr-jSTFlPT -iDt^E?-;- V2 
2«0 r: : IT -E--: i-::£ ; ; :440 

2»e REr,»*» «€w-:': bhw •« 

2?:0 SrtTftSftK.O-- ' >--• •'•''.7 ,R*F 'iFftn.);;^* M i 1. .JF-. 

§30 :.4iTS =<( '- I:" rND-.F-jCr ,P'.P. »«>■ . POLFl. 

2«io »tw wsci.ROLs:. =EC -:■ ■ •-■!■■ ,_ 

"^VJO »T*OL - -:. .FT I. EOF 'V E0R3.L8ft2..P*lfl EOftt LiR~c ..*!* 

2S<» MTfCOR.Uft.-BVC ECft'V) . .E0Pr;.:,".5?r/. .i-J ■E'JRV. . EOR« 
•i-0 MT«.SRX..STSftiX<>:) ■ rWCZ-RfftT . e U* *;..• r :°n —P-I> 
^■>3C I« t iV=iK ROR..SVS ft3C<Y>, .. ^DC2::.F0Rr;'.- -SE! .»KY. .. VjC". 
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David Home's ZX-81 
disassembler prompted 
many readers to ask for a 
similar facility for their 
new Sinclairs. Now you 
can disassemble your 
Spectrum. 



SPEC! 

DISASSE/V 



THIS SPECTRUM disassembler is based on the 
ZX-81 disassembler that appeared in the July 
issue of" Your Computer. The method used for 
creating the long Rem statement is repeated 
and the use of tables to point to commands is 
also retained. I know from vour letters that 



Bytes table Rem 4 




Number of parts to Z-80 op code 


CB IX IY ED 


All ones All ones except All ones 


034 


3 


052 
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053 


2 


054 


3 


070 


2 


078 
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086 
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094 
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102 


2 


no 
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112 
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113 
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114 
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115 
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116 
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117 
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119 


2 


126 


2 


134 


2 


142 


2 


150 


2 


158 


2 


166 


2 


174 


2 


182 


2 


190 


2 


203 


3 


The above takes into account the important 


Z-80 op codes to these parameters. 


Figure 8. 





many of you have already successfully pro- 
duced a Spectrum disassembler from the 
original article, but for those who did not, here 
is how to do it. 

We use three tables to decode the machine- 
code listings. The first table in Rem 1 points 
to the mnemonics of the assembly language in 
Rem 2 and Rem 3. Figure 1 shows a typical 
output and figure 2 shows how the output was 
achieved. The first character of Rem 1 points 
to the command table Rem 2 and the second 
and third characters point to the extension 
table Rem 3. 

The initial problem is to produce the first 
Rem which contains 768 bytes. Create Rem 1 
with 100 characters — see figure 3. Edit the 
line number to create REMs 2 to 7 inclusive. 
Then type Rem 8 with 26 characters. It helps 
if vou Poke 23609, 255 first. 

8 REM 123 ... 3 4 5 6 <26 characters) 
Save the code produced so far by Save "1". To 
check, ivpc 

PRINT PEEK 24528 
This should give the answer 13. Type in the 
following for one long Rem statement 

POKE 23757, 2 
POKE 23758, 3 
Then type 

2 REM 

3 REM 
LIST 

POKE 23756, 
to prevent editing- this line and Save "2". 
Next enter the data loader. Type: 

2 For A = 23760 to 24527 

3 Input B 

4 Poke A, B 

5 PRINT A ; TAB 8 ; B 

6 NEXT A 



Figure 2. Table operation 

2 REM 

1 REM 

3 REM 




Taking 1 REM 



(1) 29 39 41 

(2) 29 36 42 -■ 
(31 30 39 28 = 
{4) 30 47 28 
(5) 31 47 28 - 



LD BC NN 
LD be A 
INC BC 
INC B 
DEC B 



check these 
on page 183 
of your 
Sinclair 
manual. 
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"RUM 

ABLER 




Carefully enter the data into the Rem state- 
ment by typing Run. Make a note of any 
errors you make and go over them later on by 
Poking the correct value. 

The list is given in figure 6, but unfortun- 
ately only a small portion will be seen on the 
screen if the Rem is listed. When you have 
entered all the data, delete lines 3 and 4 and 
check by typing Run. Then Save "4". 



Figure 9. 
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Blocks of two 







Figure 3. 



1 REM 12345673901231567500123 
iS67SSOI£3<iSS7S<«}i3i23<lS67S5ejl.23«I,S 
5789S123ASS73931234567S90123aS67 

39G1234S5789S 



Enter Rems 2, 3 and 4 as you would a 
normal Rem statement. The spaces are 
important, see figures 6, 7, 8 and 9. The 
following will check whether your tables are 
correct. 

Print PEEK 23760 should give 60. 
Print PEEK 24534 should give 82. If not, table 1 is 
wrong. 



Figure 7. 
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Blocks of four 









Print PEEK 24716 should give 99. If not, table 2 is 

wrong - check space after CPL. 
Print PEEK 24786 should give 48. If not, table 3 is 

wrong. 

When all is correct, delete line 5 and enter the 
program in figure 4. I have included a copy 
facility which can be substituted if you do not 
have a printer. Type 

163 PAUSE 150 



Figure 5. 
Basic listing 




6 LET S.J4786 

? let «-a»?e.i? 

9 LET N-24.S34. 

9 Lrrr *>-a+7i* 

10 LET C--SS 

11 LCT D«C/C 

IS LET e=D+o 

13 GO TO IS* 

14. CO SUB 1+0 

13 LET I-A+3*PEEK 

1© LCT K-PECK I 

17 LET L-PEEK <I*D) 

1« LET M-PECK <I*E) 

1^ LET F»J 

20 IT L-C + 6UD THEN 50 TO «C 

ai i> L-c»e»e then co to e#c-e> 

23 zr L-C+E THEN CO TO 50 

P* LET IjN»( (K-21) ♦:«£.' 

SB PRIMT CMR» PEffJt I, CMR* »EEK 

a«&);CHR* PEEK iI>e),Cnfi« PEEK 

<X*D*E>;" "j 

26 Xr L-*9 THEN CO TO *i2 

27 IF L-60 THEN CO TO C*C *C 
ffl« LET I»P+ < (L-C» *E> 

30 CO 5UE> 00 

31 ir I-I-4.SI THEN CO TO 53 
33 TF Hall THEN CO TO 67 
33 IF" H=e0 THEN ©O TO 71 
3* IF H-C*C TMtN CO TO C-e 

36 LET l*p+< iH-C) *E> 

37 CO SUB 80 

38 PRINT 

*C IF vf>F THEN GO TC 0.*C-P 

4.1 CO TO 160 

4J2 PRINT PEEK cj*D>," "; 

4-3 LET J-J+O 

4.4. GO TO CJO 

*« PRINT •'«"; PEEK IJ+0>-256*PS 

ex 1vJ*ei ; ") "; 

4.7 LET J>0+E 

*S RETURN 

50 LET J-J«D 

51 GO TO C 
33 LET P-t> 
S0 FOR X-O-O TO 
37 IF PEEK 

B-CK-C 

58 NEXT I 

59 LET v.i«J+B 

60 CO TO C 

S3 PRINT PEEK <J#D> ; 

04. LET J-J+.D 

65 GO TO 3© 

67 PRINT PEEK <J*D> *2S6*PEEK ( 

J+E>; 

60 LCT O-J+E 
©9 GO TO 36 
71 GO MJB *6 

■72 GO TO 3© 

74. IF PEEK tJ+t>> >12S TCIEN CO T 
3 77 

75 PRINT PEEK (J + C'J^ 

76 GO TO 64. 

77 PRINT (PEEK iO»D><-25* 
7© GO TO 64. 



Explanation 

ED CB IX IY table start 
Pointer table start 
Command table start 
Extension table start 

1st ) 



2nd) 



Item in 
pointer table 



G 
A 
N 
P 
K 
L 
M 



30 PRINT CHR5 PEEK X, CHRJ PEEK 
<I»I» ; " "i 
©1 RETURN 
©4. GO SUE G-P-C 
©5 GO TO c»D*e 

90 LET B=D -*- 



DD FD routine 



Print command 



91 FOR H-C TO G-10S STEP E*£ 

93 IF PEEK tJtD.< cldPECh M> -C> 
*100*<PEEK (H*D.t -C.« »10+ IPEEK (H + 
E> -C) > THEN LET S-PEEK iM.P.U' -C 

93 NEXT H 

94. CO TO 59 

102 GO SUB 120 

103 let r=r*-o 

104. GO TO 39 

120 xr PEEK <r+0> <30 THEN CO TO 
124. 

121 PRINT CUR* C£EK ir*DJ.TR» * 
; PEEK tF+D);TRB i2; F*o 

122 RETURN 

lit PRINT TrtB S^PEEK <F+0»;TRB 
12,F»0 
12S RETURN 

14.0 ir PCCK J<30 THEN GO TO 14.4. 

14.1 print c«p» peek o,T«e s, per 

K J; Tfl© 32, »'J Tflr 17; 

14.2 RETURN 

14.4. PRINT TAB atPEEr. v»;T*e I2;j 
,TOB 17; 

14.3 RETURN 

iii for 3-i to 1*1©° ST=P i9 "* — Routine to page 

152 GO TO 14- results 

160 NEXT J IW0UU3. 

lsi eopv 

160 CLJ 
164. NEXT 5 
163 STOP 



o to c*c step a 

(J + O) -67-'T THEN LET 



Figure 4. 



Tables 

0>REK 



<"?T?' ) ■?**- 



■/"?/??/! 



£ REM RICfiRRCARIfi DftP PSP 5CP 
CCF DI i_D INC DEC DJNZHl3LTR*T 

•JR5TSP51&RSS4-R53«IRS4-0RSieKS5SPDD 
AND CALL CR JP ^'R OP POP PLi* 

rlRET 5BC 5US XOR RDC SBC IN OLT" 

exx ncp ex ii cpt. 

3 REM CbixedivihUth:,iLi>e3 

CBFNNfl H L O £ S C N SPNZZ NCC P 
2DS* - jpnnPE 

4. REM S3i3SSS2(»S3as5S4.,3C7C£S7S 
80a6Se«4-S10£ail0£1122113S114«21S 
3il6fill7£ai-5£12S£134.ai-«.2£J5 1 ?£i5e- 
216e£i74-£iea£130£-2«>33 



Function 
Pointer table 
blocks of three 

Command table 
blocks of four 

Extension table 
blocks of two 

EO, CB, IX, IY table 
blocks of four 
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In the last part of this series, 
Tony Edwards explains the use 
of flowcharts in computer- 
language translation. 

Whkrk THE DIALECT of Basic to be translated 
is so alien to the one your machine uses, the 
kind of direct translation discussed in the 
previous articles in this series is difficult or 
impossible to apply. This is, of course, also 
applicable to translations from one language to 
another. 

The method I shall use is to revert to flow- 
charting — that basic step in programming 
which we all know is essential, but which we 
usually manage to do without. 

Our regular readers will have seen a form of 
flowchart in this magazine each month. It is 
heavily disguised as a puzzle and will be found 



in Your Computer's Competition Corner. 

The type of flowchart we will use is more 
stylised so that it can be more readily 
transformed into Basic, your dialect of the 
language. Once you have mastered the art, you 
should be able to change the Competition 
Corner puzzle into a stylised flowchart and 
then into Basic so your computer can solve it 
for you. 

A flowchart is a number of symbols joined 
up by usually one-way paths. Different pro- 
grammers use different symbols, but so long 
as they arc consistent within a chart that does 
not mailer. The symbols I use are shown in 
figure 1. 

The start, stop, go to and from symbols arc 
self-evident. The input and output symbols 
are graphic: they represent an input card and a 
roll of used copy output. The assignment 



10 DIM A(9) : DEFINT A-Z 


: RANDOM 


i* DICE THROW) 


20 R! RNO(0) 




VAR LINE : INTEGER ; 


30 IFR!>0.5THEN 100 




PROC RANDOM ; 


40 (input players move) 




VAR M, N. P: INTEGER; 

BEGIN 

REPEAT 

M : N'125 


100 FOR I 1 TO 9 




IF M<0 THEN 


110 IF A{ll<->0THEN 110 




M : ABS(M) 


120 A = 1:1 m 10 




N : - M ; P : ■--- M 


130 NEXT 1 




P : = P MOD 7 ; 


140 A(A) ■■-- 1 : B 




UNTIL POO 


150 FOR 1 1 to 9 




WRITE <P# ) 


160 IF All) --- 0THEN B 1 




END ; 


170 NEXT 1 




BEGIN 


180 IF B ■ 1 THEN 40 ELSE (game drawn) 


WRITE (28. 31. 220. DICE') ; 


Program J. 




FOR LINE : 1 TO 8 DO 
WRITE (13. 220) 


1000 IF A <10 AND IF B <0 TV 


N : --- 99 


ELSE Z 1 




RANDOM 


1010 IFC< 100 AND IF Z » 


THEN C ---■ C 


WRITE (32, 32) 


- 100 ELSE Z 1 




RANDOM 


1020 IF Z -- GOSUB 2000 ELSE GOSUB 


END 


3000 




Program 4. 


1030 ON D GOSUB 100, 200 


400.400 




Program 2. 




10 N - 99 : REM SEED FOR RANDOM 
NOS 


10 IF A < 10 THEN 30 




20 GOSUB 1000 


20 IFB<0THEN40 




- 


30 Z 1 : GOTO 50 




• 


40 Z 




. 


50 IF C< 100 THEN 70 




t 


60 Z 1 : GOTO 120 




1000 REM SUBROUTINE FOR RANDOM 


70 IF Z - THEN 90 




DICE THROW 


80 GOTO 120 




1010 M N * 125 


90 C - C - 100 




1020 IF M < 0THEN MM' 1 


100 GOSUB 2000 




1030 N - M 


1 10 GOTO 130 




1040 P M 


120 GOSUB 300 




1050 P -- P - INT (P/7I * 7 


130 IF D 1 THEN 100 




1060 IF P 0THEN 1010 


140 IF D - 2 THEN 200 




1070 PRINT P 


150 GOTO 400 




1080 RETURN 


Program 3. 




Program 5. 



FLUEh 

statement box is to contain a list of statements 
assigning values to variables or altering the 
value of variables. 

These statements must be in a set order and 
contain no branching or double flows. They 
arc just a series of operations to be undertaken 
in order. Branching takes place in the decision 
boxes. These contain a simple statement 
which can be answered "yes" or "no" and the 
path leading from the box is chosen dependent 
on the answer. 

Only decision boxes have two paths away, 
but any type of box could have multiple paths 
leading to it. The cardinal rule is that at each 
pan of the diagram there is only one path to 
take. 

1 .ei us produce a flowchart to play the game 
of noughts and crosses. My suggestion is 
shown in figure 2. If you prefer another one it 
does not matter. Provided there is only one 
path from each part of the diagram, all flow- 
charts arc equally valid and there are 
numerous ways of arranging this game. 

Check through this flowchart to see that it 
complies with the rules I have just set out. It is 
usual to number at least some of the boxes so 
that ihey can be referred to, but the sequence 
of these numbers has no significance. 

The next step is 10 enlarge the boxes 
maintaining ihe structure of the diagram so 
that it adheres lo the rules of your program- 
ming language. If you are not familiar with 
flowcharting, it is worth working through the 
whole chart to produce the Basic code for ihe 
game. Here I shall content myself with the 
boxes 1 , 6 and 9. 

I have decided to set up an array for the 
game board and will call it A{9). If your dialect 
does noi have arrays use ihe variables A I to 
A9. Figure 3 is the next stage of the flowchart 
and figure 4 is the final stage which is 
practically the code for the program. Work 
through these to sec the logical connections. 
You will see that box I has been split into 
boxes l.l and 1.2 and the others likewise. 

The final step is to write out the code with 
the correct Gotos and to clean it up. Eagle- 
eyed programmers will sec that I have jumped 
out of a bor-Ncxt loop in 6.1 and 9.1, but my 
method of making this possible is in a previous 
article or you could use the methods shown in 
the listing of program 1. 
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Stop/Start 


Input 
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Output 
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(m.Goto 
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Assignment.' 
Statement 
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Dec 
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Select random no. 




6.1 
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Y€ S 


Find blank 
space in array 




No f 




' 










' 


V 






I 






6.2 


Put "1" in 
blank space 






















9.1 






No/™* ■> 

< I Are all spaces full? 


Yes 




Figure 3. 
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When then is this flowcharting to do with 
translation? Logic is two-way so that it is 
possible to change a language code back to a 
flowchart. Thus when faced with a piece of 
untranslatable code you should convert it into 
a flowchart then reconvert it into your dialect. 

First a simple example. Program 2 is a small 
part of a complex program listing. If you do 
not have If-Then-Else and On-Go To state- 
ments in your Basic dialect you could have 
considerable trouble with the translation. 
However, it is easily converted to the 
flowchart at figure 5, and then to the listing in 
your dialect — for example, program 3. 

It is listings like this which give Basic a bad 
name as an unstructured language, but at least 
with the help of a flowchart you can keep 
control of the logic, and can in many cases, 
including this one, improve on the flow of the 
program at the flowchart level before encoding 
it in Basic. 

Now for a more complex example. If the 



program you wish to translate is not in Basic, 
but in some other language it is not usually 
possible to translate directly as different 
programming languages have different 
structures. Nevertheless they are all 
developed, at least theoretically, from common 
flow diagrams. 

Thus if we can convert the "foreign" 
language to a suitable flow diagram we can 
then convert the flow diagram to Basic. So let 
us try. 

Program 4 is in the language Pascal. It is a 
program to simulate a dice throw. In this case 
it would be reasonable to reprogram it in Basic 
from scratch, but by way of an illustration we 
will flowchart it. Even if you do not know the 
language, or know it only slightly, ir is usually 
possible to develop a suitable flowchart 
especially if you know what the program is 
intended to do. My flowchart from program 4 
is at figure 6. Can you see the correspondence 
between the two? 



For those readers not familiar with the 
basics of Pascal some explanation is in order. 
The Proc or procedure in Pascal is similar to a 
subroutine. In this simple example it is only 
necessary to flowchart the Proc as the rest of 
the program is just house-keeping, screen 
clearing Tabbing, and so on. The symbol :=, 
unfamiliar to Basic users, is the assignment 
statement and can be read as "becomes". For 
example, A : = B means A becomes B. This is 
similar to a = in Basic. The rest of the Proc is 
reasonably simple to follow. 

Having arranged the flowchart we can forget 
its Pascal origins and transform it into Basic 
statements. I have resisted the temptation to 
simply replace it with 

10 P = RNDI5, + 1 : ? P 
as this would not help you understand the 
technique. The flow diagram is simply a 
method of generating pseudo-random 
numbers using modular arithmetic and is 
encoded into Basic without difficulty — sec 
program 5. 

The only problem is with the box 4 state- 
ment P = P(Mod 7), which is a standard, if 
obscure, mathematical expression meaning P 
is the remainder when P is divided by 7. For 
example, if P originally was 22 then P(Mod 7) 
would be I as P -=■ 7 = 3 remainder 1. I 




START 



Yes 



Does computer play lirsl? ) — * 



Computer 
Move 



'G 



INPUT PLAYER 
I 



RS MOVE « — i 1 Z± 



the move valid? \ 



No 



<^Goto 14 J 



as player won? V- 



Yes 



13 



Computer 
makes 

block 



( Can computer win? 1 »- 

f No 
/Must computer block?) 11 

T NO 




Make winning — I WIN 



Figure 2. 
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from 9 



3 




START 



l— R . RNCKe) 



1.1 



±2 

CIFR > • 
ELSE 



5 THEN 6 
GOTO 2 



D* 



6.1 



FOR I = 1 TO 9 

IFA(I) = » THEN 6.2 
NEXT I 



f-| A(l> m 1 \- 



FOR I = 1 TO 9 

IF A(l) = » THEN 2 
NEXT I 
GOTO 14 



-■^Goto i\ (Goto 1*S 



Figure 4. 
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? q t 10 
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(GOTO a»7) 



GOTO 3999 



11 



>. 



Yes 



13 



(fbom2ooo;frqm 3»»» j >^ is p = i?)— > — {goto m^ 

14 _No 1 ^__^^_^ ., 

QsD = 2?J — > — (GOTO 2t»y 

No 16 



15 



Figure 5. 



-(GOT0499j> 



1 
Figure 6. 


" 


( START! 

V PROC J 

^ — y \ 










- M » N « 12S 






( 

3 


t 


2 




DoesM<e 

> -,- ' 






) 


r 


. 


M - ABS<M) 
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P - M 
P - P(Mod 7) 
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and Search routines . . . 
Plus much more. And, of 
course, original games to 
entertain and challenge you. 

LEARN 

New ways to get the most from your Spectrum. 
Over 100 pages packed with — Powerful 
programming techniques: — use Structured 
Programming to save time and make your 

MICROL 

SPECTRUM 

(0223)312866 




^%J programs more reliable —Ideas to 

^B~% make your games more exciting 
)jmW0 — How and when to use trees. 

tables, sorts and searches (do you 
know the Monkey Puzzle sort?) . . . Facts at your 
Fingertips:— Memory and runtime Bench 
marks for every command — Display File 
Memory Map— Important PEEK and POKE 
locations you won't find in your Spectrum 
manual . . .PLUS:— All 25 BASIC programs 
explained line by line — a gold mine of 
practical hints and tips. 

AVAILABLE NOW! ONLY £9.95 

Send today for USE AND LEARN 
Volume 1 — 25 BASIC Programs, 
and we'll also keep you posted with 
details of further important MiCROL 
products for your Spectrum. And, of 
course, USE AND LEARN comes 
with MiCROL's full 14-day money-back 
Guarantee. 



To order simply complete the coupon, and 
FREEPOST with your cheque, made payable to 
MiCROL (UK Mail Order). Allow 28 days for 
delivery. Telephone orders — credit card holders 
can order by telephoning (0223) 312 866 from 
9-5.30 Monday to Saturday, stating name and 
address, Card No. (Access & Bare I ay card) and 
item(s) required. 





Distributed Worldwide Exclusively by Tempus ol Cambridge 

38 Burleigh Street, 
Cambridge CB1 1BR. 




Post to — MiCROL (UK Mail Order) 

Freepost, 38 Burleigh Street, Cambridge 

Please send me number of copies of Use and Learn 

I enclose cheque/PO. £9.95 + 50p p + p (£10.45 total) 
I wish to pay by Access/ Barclaycard 
(Delete whichever not applicable) 

■ Please Print Name & Address 
Card Number 

Signature 

Name 

Address 

Credit card valid if signed by cardholders. yc/9 






Compiling an index is, at best, a long and 
rather tedious job. If funds do not run to a 
professional indexcr, the author has to do the 
job himself. Traditionally, indexes arc 
compiled on cards, which are sorted into order 
— just the kind of job which could be done 
easily on a computer. 

The Indexcr program was written to help 
me compile a short index for a book but could, 
of course, be used equally well for an index of 
records, tapes, or whatever you like. 

Inevitably, the ZX-81'$ 16K memory places 
some limitations on what can be done. A 
balance must be struck between the facilities 
the program offers and the amount of space it 
leaves for the index entries. I ended up with a 
program of slightly more than 6K, including 
system variables and display file, leaving about 
10K for the index itself. The way the program 
is designed allows a maximum of 340 index 
entries — enough for a large record collection, 
or for the index of an average textbook. 

Using the program 

Rather than describe in detail the way the 
program is constructed, I will begin by giving 
a set of instructions for using the Indexer. The 
program i$ intended to be as user-friendly as 
possible, and having used a number of expen- 
sive commercial software packages, I think it is 
as good as most. The use of Inkcy$ for com- 
mands justifies, I am sure, the small amount of 
extra memory used, compared with Input — 
which requires two key pushes instead of one. 

Similarly, the program is difficult to crash, 
and rejects most kinds of incorrect entry. At 
least I have not yet found anything that C3n 
lead to loss of data. Finally, before the 
operator instructions, I should mention that I 
use a typewriter keyboard for the ZX-81, and 
Fast mode. This enables you to type at almost 
normal speed. 

First, load the program from the tape under 
the name 

"INDEXER" 
The program will start with the menu. Select 
option 1 from the menu to start: 
1 BEGIN NEW INDEX 
This clears all previous data and selects entry 
mode for the index. The screen will show a 
heading marked "Entry" and "Page", and a 
number, 0, in the top-left corner. 



Entries can be typed into the Indexcr in 
random order. No entry can be longer than 27 
characters, and no page number larger than 
999. The maximum number of entries is 340. 

Type in the entry, followed by Newline, 
then the page number, followed by Newline, 
The counter at the top-left will record the total 
number of entries. The program will auto- 
matically reject any entry that is empty, and 
any page number larger than three digits or 
starting with a non-numeric character. To 
delete incorrect entries before pressing 
Newline, use Rubout in the usual way. After 
Newline has been pressed you must use the 
Edit Index facility. 

To return to the menu, key as if it were an 
entry, not a page number. Note that entry 
mode returns to the menu via a sort routine 
that may take several minutes, depending on 
the number of entries. 

2 KEY ENTRIES 
This works in the same way as option 1 Begin 
New Index, except that existing data is not 
deleted. This enables you to continue adding 
to the index after saving and loading the 
existing entries. The counter records the total 
number of entries. 

3 SAVE ENTRIES 
Option 3 allows you to save the program and 
data on tape. Save time will vary according to 
the contents of the index, but you should 
always allow at least 10 minutes' worth of tape 
for saving. 

The Indexer and contents is loaded from the 
tape with a Load "Indexer" command. 

4 PRINT INDEX 
Option 4 prints out the index on the screen or 
printer, merging identical entries and listing 
page numbers in numerical order. The index 
is printed out in strict alphabetical order, 
regardless of the order in which entries were 
keyed. 

You arc given the option to print on the 
screen or printer. When printing on the 
screen, the index is printed from the 
beginning in screen-sized blocks. Pressing any 
key moves on to the next block. When the last 
block is reached, an End message is displayed 
at the top of the screen; the next key push 
returns to the menu — it may take a few 
seconds for the menu to reappear. During 
printing, the computer operates in fast mode 




for just over half a minute between screens. 

If the printer option is selected the screen is 
not used. The printer prints out the index in 
blocks; computing time between blocks is just 
over half a minute. When the printing is 
finished, the screen displays the last block of 
the index and the End message. Any key 
returns to the menu after a short delay. 

5 EDIT INDEX 
Option 5 provides an editing facility. The 
index is listed, unmerged, on the screen. 
Cursor controls can be used to step through 
the index — the keys, without shift, can be 
held down for continuous stepping. The down- 
cursor control moves down the index eight 
lines at a time for rapid stepping through the 
index; the up cursor moves up one line at a 
time. 

The lowest entry on the screen is high- 
lighted with a cursor or inverse first character. 
This is the line affected by any editing. Key E 
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©»REM fC) JOHN WATSON, 

1 DIM A$ *341 , 30> 

£ LET CT=0 

3 GOTO 100 

10 LET X-3SS-CT 

12 LET OD*& 

13 FfiST 
1© CL5 

17 FOR N-l TO 17 

20 PRINT A$i'XJ< 

25 LET XaX + I 

30 NEXT N 

35 LET X=X-i 

4-0 PRINT RT 16 
$ <X> ) +123) 

4-6 PR INT RT 2 



1932 



0; CHR$ t (CODE A 



O; 



0=MENU : E=ED 
CURSOR UP OR 



130 
135 
140 
155 
160 
16B 
170 
175 
180 
190 
195 
205 
210 
215 
220 
230 
235 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
LET K 
IF K* 



"@ KEY ENTRIES" 
"@ SAUE ENTRIES" 
"Q PRINT INDEX" 



IF 

IF 

IF 

IF 

GOTO 

CLS 

PRINT 



K$ 

K* 
K$ 



"g EDIT 
$»INKEV'$ 

«"1" THEN 

:="£" THEN 

="3" THEN 

= "4." THBN 

«"S" THBH 
130 



INDEX " 



GOTO 
GOTO 
GOTO 
GOTO 
GOTO 



230 

496 
350O 
1993 
10 



rt ii ,0; "aaaaasffl© this 



4-' 

so 

100 

105 
110 
120 
125 



GOTO SS0 

CLS 

SLOU 

PRINT " 

PRINT 

PR INT "O 



DELETES ALL DATA 
ON .. FOR MENU , " 



KEY Y TO GO 



B£GXN NEU INDEX" 



24-0 
24.5 
2S0 
4-85 
436 
490 



THEN 



IF INK£Y$-"Y 

IF INKEY$="0" THEN 

GOTO 240 

CLEAR 

DIM A* (341 ,30.1 

LET OT=0 



GOTO 
GOTO 



435 

100 
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INDEXER 

John Watson's Basic program for the 
ZX-81 means you can compile an 
index for your library of books or 
for your record and cassette 
collection. 




for cdii. The whole line can then he re- 
entered, as in entry mode. The line will appear 
correctly when either cursor control is moved. 

Key D for delete, having made sure that 
cursor is at the line to be deleted. Note that 
you cannot 01 the gap left by a deleted line 
while in edit mode: to insert new entries you 
need to go to option 2 Key Entries from the 
menu. Again, to return to the menu key 0. 
Remember that Edit mode also returns to the 
menu via what can be a lengthy sort. 

In case of an accident, like keying Break by 
mistake, the program can be restarted by Goto 
100. The printed index has gaps between each 
block of 10 lines or so; this is intentional, and 
improves legibility if the index is to be 
retyped. 

It is not a good idea to enter all 340 entries 
unless you have to — after 340, the program 
leaves entry mode, and goes back to the menu, 
but with an unsorted list. To make it sort, go 
to Edit mode, option 5, then immediately key 
to go back to the menu again through the 
sort routine. 

How it operates 

Here is how the program works. The index 
entries arc stored in a string array, which is 
dimensioned as A$(341,30). The last entry is 
not used, but is necessary for the program 
operation. CT counts the number of entries. 
The main menu is at lines 105 to 220. 

Keying 1 goes first to a "do you really mean 
it?" message at 230 to 250, then redimensions 
the array, deleting all data. It then goes into 
the main key entries routine at 496. This 
prints the heading and the current entry 
number, and warns when the index is nearly- 
full . When the index is filled right up, the 
program returns to the menu — this is more 
helpful than going through the sort routine in 
the usual way, as it provides some idea of what 
has happened. Unexpectedly launching into 
the sort routine, with its several minutes* 
worth of blank screen, can make you think the 
program has crashed. 

Line 520 goes to the entry-checking 
subroutine at 5010. The index entry C$ is 
checked for an empty string, a blank first 
character, or for which is the "leave entry 
mode" command. The page number B$ is 
(continued on next page) 



' 



496 
4-97 
4-98 
500 
TRY* 
505 




5 

520 

530 

54-0 

550 

555 

560 

555 

570 

575 

58© 

500 

505 

or 

6X0 
620 
630 
635 



FAST 
CLS 

LET X = l 

PRINT RT 0,0;" *******EN 
********* PRGE";RT 0,0; CT 

IM PRINT RT 0,4- 

GOTO 100 
G05UB 5010 
SCROLL 
GOTO 500 
LET K*»INKEV* 
IF K$="7" THEN SOTO 600 
IF K$="6" THEN GOTO 620 
IF K*="0" THEN GOTO 560 
IF K**"E" THEN GOTO 700 
IF K*="D" THEN GOTO 650 
GOTO 550 
LET X=X-17 
IF X<32S-CT THEN LET X«32S- 

GOTO 13 

LET X=X-8 

IF X>324 THEN LET X=324 

GOTO 13 



650 IF R$<X,1>=" " THEN GOTO 55 







552 LET R$ 

555 LET CD 

560 GOTO 6 

580 LET CT 

690 GOTO 6 

700 IF R$\ 



705 LET CT 
710 G05UB 
720 GOTO 5 
1990 PRINT 
OR SCREEN ( 
1994- LET P$ 
1995 LET P$ 
1998 IF P$ = 
TO £000 
1997 GOTO 1 
2000 LET X= 
2005 FRST 
2065 CLS 
2010 IF PEE 
EK 16397) +6 
2020 SCROLL 



(X) =" " 
=CO + l 

00 

=CT-CD 

X,!):*" *' THEN GOTO 55 

=CT-1 

5010 

RT 20,0; "PRINTER <P> 
S) *?" 

_ I r M 

=INKEV $ 

"P" OR P$- -S" THEN GO 

995 
3*1 -CT 



K i (PEEK 16396+256*PE 
7J-5..0 THEN GOTO 2200 

(fisting continued on next page! 
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(continued from previous page) 
checked to see ifit is empty, or if it starts with 
a non-numerical character. It did not seem 
worth checking all three figures, as this is not a 
mistake likely to be made during entry — 
forgetting to put in the page number is a 
possibility, but putting in an alpha-numeric 
page number seemed far-fetched. Anyway, 
you can pick it up during editing. 

Lines 5070 to 5090 arc interesting, as they 
range the page number to the right-hand end 
of the string holding the entry. The number is 
always held at the extreme end of the string so 
that it is sorted properly. Without ranging 
right, page 150 would be sorted before page 
35. 

Kntry is always followed by a sort — at lines 
8000 to 8260. Regular readers will recognise 
the excellent Shell-Mctzncr sort routine by 
David Lawrence, published in the April 1982 
edition of Your Computer. Why rewrite a good 
program"- 

Option 5 on the menu, edit index, takes us 
to line 10 which prints out the index on the 
screen, and waits for a command from a 
secondary menu at 46 to 50 and 550 to 580. 
Line 40 prints the first letter of the entry 
affected by edit, in inverse. Up and down 
cursor controls work through the index, goes 
back to the menu, and D deletes an entry, not 
forgetting to make the necessary correction to 
the entry counter, line 655. 



Note that all the entries end up in the array 
in reverse order after sorting; CD is used to 
store the number that has to be subtracted 
from the total counter after editing is finished. 
The next sort — automatically after editing, 
line 690 — gets rid of the empty strings. Note 
line 650, which prevents re-deletion of deleted 
strings — this would upset the entry counting. 

Option 4, print index, also includes the 
merging routine. The entries are merged only 
during printout, so that they arc available for 
editing separately if required later. Since 
entries arc printed from the bottom of the 
screen and moved up with scroll to place them 
in the correct order, there has to be some way 
of checking when a screenful has been 
Supplied. 

This is done by line 2010 which Pecks the 
second line of the display file to see if there is 
anything there. If there is, then the program 
either waits for a key push, line 2210, or 
Copies the screen, according to whether 
screen or ZX printer has been selected. The 
actual printing and merging takes place from 
line 2040. 

Line 2040 prints out the entry, and if the 
siring is empty — that is, it is the one after the 
last-used string — goes on to the winding up 
routines at 2260 which scrolls the entries up to 
the top of the screen to avoid an odd gap when 
the last part of the index is printed out. 

If the string is not empty, the entry part is 



stored in ZS and is compared with the same 
part of the next entry, line 2100, and just the 
number, preceded by a comma, from the next 
string is printed — line 2160 — if the next 
entry is identical. The subroutine at 3000 
finds the print position for the page numbers, 
which should be just after the entry and not at 
the far end of the line. 

Note that there are two Saves at the end of 
the listing. The one at 8600 should be used 
when you save the master copy of the 
program, with Clear and then Goto 8600. 
This saves the program without the string 
array — Save/Load time is about two minutes. 
The other Save routine, from 8500 to 8530, is 
used from the menu to save the program with 
the array, which takes far longer. If you do not 
know the "line 0" trick, do not bother 
entering the first Rem statement in the listing. 

There is certainly room for improvement 
and the program is a good example of Basic 
spaghetti. It typifies the program that has been 
put together piecemeal, but on the other hand, 
it would have taken me far longer to write in 
any other language, because several points 
occurred to me during, rather than before, 
writing. Also, it badly needs a Renumber. 

Obviously, owners of bumper-size RAM 
packs can store more entries. Each entry takes 
30 bytes. To change the size of the array, you 
will need to alter lines 1, 10, 486, 505, 510, 
605, 630, 2000, 2135, and 8040. 



(listing continued from previous page) 






8030 


SCROLL 


5030 


IF C*tl>=" '* THEN GOTO 5010 


£94-0 


LET Z*=A*t'X, TO 27J 


5035 


LET A* tX> <=C$ 


2045 


IF Z«(D»" " THEN GOTO £262* 


5038 


LET CT-CT+1 


2050 


PRINT AT 19,0; 2* 


S040 


PRINT RT 19,0;A*CX y TO 27); 


seee 


LET XaX+1 


* • it 

/ 4 




2070 


LET Y*=A$tX, TO 27.> 
G05UB 3000 


5053 


INPUT B* 


£080 


5055 


IF B* = "" OR LEN BS>3 THEN G 


3090 


PRINT AT 19,0;'*, ";A*LX-1,2 


OTO 5050 


8 TO 


30) ; 


5060 


IF B$ <!.> >"9" OR B*<1):"0" T 


2096 


LET C^C-i-5 


HEN GOTO S050 


2100 


IF Y»<>2* THEN GOTO 2O10 
GOTO 2130 


5070 


LET ©=LEN B$ 


2110 


5080 


FOR S=0 TO 1 STEP -1 


2123 


LET Z*=Y* 


5085 


LET fl$(X,31-S) «B${ (O+IJ -5) 
NEXT S 


3130 


LET X=X+1 


S090 


2135 


IF X>341 THEN GOTO 2260 


5095 


LET X»X + 1 


214-0 


LET Y**A*r.X,l TO 27) 


6000 


PRINT RT 19,29; B$ 


2150 


IF Y*<>Z* THEN GOTO 201© 


6010 


RETURN 


216© 


PRINT ",";Ai*fX,28 TO 30i i 


8000 


FAST 


2165 


LET C=C-»-4 


8010 


LET C=0 


2166 


IF C>23 THEN GOSUB 2500 


8020 


LET 3 =0 


2170 


GOTO 2120 


3030 


LET R=l 


2300 


IF P*="P" THEN GOTO 2240 


8040 
©050 
3060 


LET N=34-0 

IF 2**A>N THEN GOTO 8030 

LET RoA+1 


PRINT PT 0,0," asra^WsTSS 


PRU5E 33000 




8370 


GOTO 3050 


2215 


CLS 


30S0 


LET F=2**A-i 


2220 


GOTO 2010 


8090 


LET F=INT <F/2) 


224-0 


COPY 


8100 


IF F=0 THEN GOTO 1O0 


2245 


CLS 


3110 


LET D=N-F 


2250 


GOTO 2010 


3120 


LET B=2 


2260 


IF PEEK < (PEEK 1©39S+26S*PE 


3130 


LET R=B 


CK 16397i + 67) « >0 THEN GOTO 2300 


814.0 


LET E=R + F 


2270 


SCROLL 


8150 


LET C=C*1 


2260 


GOTO 2260 


8160 


IF A$ CA.) >A* iEi THEN GOTO 82 


2300 


IF P*="P" THEN CORY 

PRINT PT 0,0; "WEHS" 
PRUSE 33000 


00 




2310 


8170 


LET B=B-H 


2320 


3180 


IF B>D THEN GOTO S090 


2330 


GOTO 100 


8190 


GOTO 3130 


2500 


SCROLL 


3200 


LET S=5-H 


2510 


PRINT AT 19/0; 


32 10 


LET T$-A$tA) 


2520 


LET C=0 


8220 


LET fi$ tft) =A$ ?Ei 


2530 


RETURN 


8230 


LET AS t£> =T$ 


3000 


LET C-27 


824-0 


LET R=A-F 


3010 


IF A*(X-1,C) <>" " THEN RETU 


3250 


IF A-cl THEN GOTO 8170 


RN 
3020 


LET C-C-l 


3260 
8600 


GOTO 314-0 


PRINT RT 20,0; "isfcts42»SistSM SiJ< 


3030 


IF C<1 THEN RETURN 


- NEULINE TO START" 


3040 


GOTO 3iZH^ 


8510 


INPUT K$ 


3050 


GOTO 100 


3520 


SAUE " INDEXES" 


5010 


INPUT C* 

IF C*="§" THEN GOTO 8000 


8530 


GOTO 100 


5320 


3600 


SAUE " INDEXEW" 


5025 


IF C*="" THEN GOTO 5010 


8610 


GOTO 1 — 
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Very Important C 




A.S.K. announce the first four programs in a series of educational cassettes for the VIC 20. 
These programs have been written by a team of teachers and professionally programmed 

specifically for use in the home. 

They are of proven educational value, complementing work done at school, yet all the 

programs are designed to be fun to use — not just once, but over and over again. 

We believe that these programs will give you and your family and friends hours of 

worthwhile enjoyment. They will help your children to learn at home in a relaxed yet 

stimulating way. 





We Want To Count. A program for young 

children learning to count which involves the 

numbers 1 to 5. Children often find it easier to 

recite numbers than to count things correctly. 

Four different games give the child a variety of 

objects to count, and are presented in an exciting 

and stimulating way. Suitable for children aged 3 

and upwards. 



Twister A geometric puzzle that will tie you in 

knots, testing and improving your thinking skills 

and powers of concentration. The purpose is to 

rearrange coloured squares so that no row or 

column contains a repeated colour. Set your own 

puzzle and test the whole family. Suitable for 

children aged 8 and upwards. 





Facemaker. This program is designed to help 

improve spelling, expand vocabulary and sharpen 

observational skills. There are thousands of 

characterful faces you can make with the 

program. Perhaps someone you know? Suitable 

for children aged 5 to 12. 

Each cassette comes in an attractively labelled box together 
with a colour booklet which gives detailed loading instructions 
and tells you how to use the program. 

N.B. Because these programs make extensive use of computer 

memory and colour graphics, a 16K RAM PACK (or 8K RAM 

PACK for Numberchaser only) and colour T.V. are essential for 

their operation. 

If you do not have a 16K RAM PACK, we will be pleased to 

supply one at the discounted price of £67.50 with your order for 

one or more A.S.K. programs. 

NO QUIBBLE GUARANTEE 

If you are dissatisfied with any A.S.K. program, return it to us 

within 7 days of delivery and we will give you a full refund 

without question. 

Not convinced? Then see our programs at The Vic Centre, 

1S4 Victoria Road, London W3, opp. North Acton tube. 



ASK. LIMITED, London House, 
42 Upper Richmond Road West, 
London SW14 8DD 




Number Chaser A car race provides an 
opportunity to practice and improve estimating and 

multiplication skills. You can choose the level of 

difficulty you want making it different every time you 

play. Suitable for children aged S to 12. 

To A.S JK., Freepost, London SW14 8BR (no stamp required) 



Please send me: 


Quantity 


Unit price inc. 
VAT + 55p p+p 


Total 


We Want To Count 




£9.50 




Twister 




£9.50 




Facemaker 




£9.50 




Number Chaser 




£9.50 




16K RAM PACK 




£67.50 






TOTAL 


, 



I enclose my Checnie/P.O. for £ . 

Name 



made payable to A.S.K. LTD 



Address. 



Please allow 28 days lor delivaty 



2/YC9 



YOUR COMPUTER. SEPTEMBER 1982 71 



THK SIMPLEST Z-80 processor command is 
Code 0. This means no operation and is 
intended to act as a delay, but wc will use it 
initially as a fill-in command to space code out. 
It also assists in program fault-finding. Its use 
will be demonstrated later in the first example. 

Remember that each piece of machine code 
is entered into its own address. We start at 
16514 and wc can jump to any address. That 
is called an "absolute jump". Alternatively, 
we can jump forward or backwards a small 
number of addresses which is known as a 
"relative jump". 

So, if you are at address 16600, a relative 
jump forward of 50 would take you to address 
16650, or we could jump backwards 50 to 
address 16550. One uses the same command 
for selective jumps whether they arc forwards 
or backwards. For a backward relative jump, 
subtract the size of the jump from 256. For 
example, to jump four bytes backwards jump 
252. 

The relative jump commands are: 



JR DIS 


24 


N 


JR 2 DIS 


40 


N 


JR NZ DIS 


32 


N 



Dis equals displacement and is in fact simply a 
number, N, between and 255. These 
commands can be conditional on the state of 
the F variable, as are the absolute jumps. 



JR NZ DIS 
NOP 



Now for an example to demonstrate the use 
of these commands. Load program 4, which 
multiplies two numbers, into the Basic 
program given in program 1 . What we will do 
initially is to change the absolute-address jump 
to a relative-address jump. After you have 
entered the program, add the following 
changes and save 4a. 

POKE 16524, 32 ) 

POKE 16525, 252 ) 

POKE 16526,0 ) 
Now program 4a when Run should give pre- 
cisely the same result as program 4. Re-enter 
the machine code of program 4a, but enter, 
say, eight or nine NOPs first. Then Save this 
as program 4b and run. This should give 
exactly the same answer as programs 4 and 4a. 
If you had used program 4 with the leading 
NOPs, the absolute address JP NZ NN would 
have been wrong. What we have here is a piece 
of code which wc can start at any address and 
it will work with no changes. This is very use- 
ful as ir enables the programmer to write 
blocks of code without having to worry about 
absolute addresses. 

Program 4a shows the point from which wc 
count backwards and forwards, this point is 
always the next instruction past the relative 
jump, and for the purpose of simplicity, the 
maximum count in either direction can be con- 
sidered to be 120. 



Address 

16514 



16522 
16523 
16524 
16527 
16528 
16530 



Machine code 
33 30 65 
70 
35 
78 

62 
129 
5 
194 138 64 
79 

6 
201 



Multiply two numbers 
16514 

16522 
16524 
16527 

Multiply two numbers 

16514 



16522 



Relative 

Jump* 



30 65 




Relative 

Jumps 



30 65 



16527 



Multiply two numbers 




Mnemonic 
LD HL NN 
LD B (HL) 
INC HL 
LDC(HL) 
LD AN 
ADD AC 
DEC B 
JP NZ NN 
LD C A 
LD B N 
RET 



LD HL NN 
LD B (HL) 
INC HL 
LD C (HL) 
LD AN 
ADD A C 
DEC B 
JR NZ DIS 
NOP 
LD C A 
LD B N 
RET 



LD HL NN 
LD B (HL) 
INC HL 
LD C (HL) 
LD A N 
ADD AC 
DJNZ DIS 
NOP 
NOP 
LDC A 
NOP 
NOP 
RET 



Basic 



1 LET HL 


16670 


2 LET B = 


PEEK HL 


3 LETHL 


- HL •*- 1 


4 LETC - 


PEEK HL 


5 LET A - 





6 LET A = 


A 4 C 


7 LET B = 


B -1 


8 IF BO 


3 THEN GOTO 6 


9 LET C n 


A 


10 LET B -- 





11 PRINT C 





Program 4. 



Comments 



( If the F variable is N2 then 
( jump Dis. 



Program 4a. 



( Decrease by one variable 8 
i and if not equal to zero 
t jump Dis i.e., back to 
( address 16522 



B is already zero 



Program 4c. 



) DJNZ DIS 



NOP 
NOP 
NOP 
NOP 



JUMP, I 

There is a further refinement which can be 
made bv the use of 

CODE 16 (DJNZ DIS) 
This command automatically decreases 
variable B by one and if the F variable is not 
equal to zero, jumps the given displacement 
forwards or backwards. If the F, or flag, 
variable is equal to zero it continues with the 
next command. 

Program 4c demonstrates its use. Either re- 
toad 4 and: 

POKE 16523, 16 ) 
POKE 16524. 253 ) 
POKE 16525, 
POKE 16526, 
POKE 16528, 
POKE 16529, 
or enter the code program 4c and Run. Docs 
this give the same result again? What we are 
doing is gradually refining the simple multiply 
program to see the effect of the different 
commands. 

Two additional but related commands that 
we need to examine are Push and Pop. Push 
places the values held in the relevant pair of 
variables into a position in memory, otherwise 
known as the stack. 

We can push as many pairs of variables on to 
the stack as we wish. The command Pop 
retrieves the variables from the stack. Note, 
however, that Pop pulls off the last values 
Pushed. Thus: PUSH HL 

POP BC 
can be used to transfer the contents of HL to 
BC. It is also very useful for saving the flag 
variable for later use, and effectively obtaining 
more than three pairs of variables. 

At this point let me explain that when we 
first call our USR routine, we push a Return 
address on the stack. This is how the machine 
knows where to return to. The command 
Return Pops the next stack address and jumps 
to it. 

Let us now return to the playing board and 
use some of these commands to simplify the 
coding. Program 5 is the original and program 
5a the simplified version. We no longer have a 
Basic program equivalent, as we did last 
month. In its place I have entered comments. 
The program as entered will produce the same 
board, in a program of approximately half the 
size, but it also has other capabilities. Make 
the following changes: 

230 PRINT AT K, 11; "*" 
POKE 16528, 10 
POKE 16562. 10 
POKE 16538, 13 
RUN 
and then irv: 

220 FOR K - 2 TO 15 
POKE 16541, 12 
POKE 16552, 12 
RUN 
We can also move the board anywhere on the 
screen. The only way of really understanding 
what is happening is to experiment — con- 
tinue until the machine-code routines do 
exactly what you think they should do. It 
really is a case of practice. 

(continued on page 74) 
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) 



USH 



Part 2 of Kathleen 
Peel's machine- 
code course for 
beginners tells 
you how to jump, 
push and pop. If 
you want to learn 
how to write fast 
machine-code 
programs read 
on. 




CodeMnemonic 





NOP 




24 


JR 


DIS 


40 


JRZ 


DIS 


32 


JR N2 


DIS 


16 


DJN2 


DIS 


245 


PUSH 


AF 



GNDJ 



197 


PUSH 


BC 


213 


PUSH 


DE 


229 


PUSH 


HL 


241 


POP 


AF 


193 


POP 


BC 


209 


POP 


DE 


225 


POP 


HL 




15514 



TO 16554 



S3S CL_S 

250 LET C=U5R 

330 STOP 

80S FfiST 

SOX FOR K=15S14 

810 SCROLL 

828 INPUT U 

S3© POKE K.. U 

84© PRINT RT ?,0;K;TRB 

85© NEXT K 



Program 1, above, and right, program 1a. 



S ,- J 



1 
45S: 
5789 
6901 
©133 

31© 
22© 
23© 

240 
25© 
30© 

800 

sai 
sx© 

820 
S3© 
84© 

850 



REM 1 

S9S123 

312345 

234567 

456789 

CLS 

5LOU 

FOR_ K 



2345578901234567830 123 

4567890123456789012345 
6739© 22345S7S90 1234567 
8901234557890123456789 

01234S6789Q1234557890 



TO 



N J-iN ; 



"■*". 



K 



NEXT 

LET C 

STOP 

ERST 

FOR K=16514 TO 16664 

SCROL 

INPUT 

POKE 

PRINT 

NEXT 



=U3R 16514 



K . U 

RT 7.0;K.;TR6 8; U 
K 
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(continued from page 72) 
















Program 5. 








Program 5a. 








Address Mnemonic 


Mach 


ine code 


Address 


Mnemonic 


Mach 


ne code 


Comments 


16514 LD HL NN 


33 


12 64 


16514 


LD HL NN 


33 


12 64 




LD E (HL) 


94 






LD E (HL) 


94 






INC HL 


35 






INCHL 


35 






LD D (HL) 


86 






LD D (HL) 


86 




(16521) 


LDHLNN 


33 


3 




LD HL NN 


33 


3 -*o 




ADD HL DE 


25 






ADD HL DE 


25 




— { One more than X in Basic program 


LD AL 


125 






PUSH HL 


229 




< 220 FOR K - X TO 7 


LDC A 


79 














LD A H 


124 














LDB A 


71 














16528 LD (HL) N 


54 


135 


16525 


LD (HL) N 


54 


135 


Line across (16528) 


INC HL 


35 






LD BN 


6 




— ( One less than X in Basic program 




LD (HL) N 


54 


131 




INCHL 


35 




{ 230 PRINT AT K,X;"*" 


INCHL 


35 






LD (HL) N 


54 


131 




LD (HL) N 


54 


131 




DJNZ DIS 


16 251 




INC HL 


35 






INCHL 


35 






LD (HL) N 


54 


131 




LD (HL) N 


54 


4 




INC HL 


35 














LD (HL) N 


54 


131 












INC HL 


35 














LD (HL) N 


54 


131 












INC HL 


35 














LD (HL) N 


54 


131 












INC HL 


35 












(16538) 


LD (HL) N 


54 


131 












INC HL 


35 














LD (HL) N 


54 


4 












16555 LD DE NN 


17 


10 


16537 


LD DE NN 


17 


10 


( Two more than X in Basic Program 


ADD HL DE 


25 






LD B N 


6 


4V 


< 230 PRINT AT K,X; 


LD (HL) N 


54 


5 




ADD HL DE 


25 


x 




ADD HL DE 


25 






LD (HL) N 


54 


5 \ 


Right-hand line down (16541) 


LD (HL) N 


54 


5 




DJNZ DIS 


16 251 


One less than X-Y in Basic Program 


ADD HL DE 


25 






ADD HL DE 


25 




220 FOR K - YTOX 


LD (HL) N 


54 


5 




LD (HL) N 


54 


1 




ADD HL DE 


25 














LD (HL) N 


54 


5 












ADD HL DE 


25 














LD <HL) N 


54 


1 












16572 LD A C 


121 




16550 


POPHL 


225 




Left-hand side down (16552) 


LD L A 


111 






LD B N 


6 


4-*-— ~ 


""One less than X-Y in Basic Program 


LD A B 


120 






ADD HL DE 


25 




220 FOR K-YTOX 


LD H A 


103 






LD (HL) N 


54 


133 




ADD HL DE 


25 






DJNZ DIS 


16 251 




LD <HL) N 


54 


133 




ADD HL DE 


25 






ADD HL DE 


25 






LD (HL) N 


54 


2 




LD (HL) N 


54 


133 












ADD HL 06 


25 














LD (HL) N 


54 


133 












ADD HL DE 


25 














LD I'HL) N 


54 


133 












ADD HL DE 


25 














LD (HL) N 


54 


2 












16591 INC HL 


35 




16561 


LDBN 


6 


7>. 


Bottom line across (16562) 


LD (HL) N 


54 


3 




INC HL 


35 






INC HL 


35 






LD (HL) N 


54 


3 


NDne less than X in Basic Program 


LD (HL) N 


54 


3 




DJNZ DIS 


16 251 


230 PRINT AT K,X: 


INCHL 


35 






RET 


201 






LD (HL) N 


54 


3 












INCHL 


35 














LD (HL) N 


54 


3 












INC HL 


35 














LD (HL) N 


54 


3 












INC HL 


35 














LD (HL) N 


54 


3 












INCHL 


35 














LD (HL) N 


54 


3 












RET 


201 














99 Bytes 








55 Bytes 






■ 
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FINANCIAL GAMES 

for 

ZX81 SPECTRUM BBC 

GREAT BRITAIN LIMITED: 

You are P.M. and Chancellor of 'Great Britain'. You must select the party 

you wish to represent and your AIM is to stay in office for as long as 

possible. 

You must control INFLATION and UNEMPLOYMENT, maintain the 

EXCHANGE RATE, introduce SOCIAL REFORMS and stay POPULAR. The 

game is split into SECTORS: COUNTRY PROFILE; SHOPPING BASKET: 

BUDGET DAY (A} & (B); REFORM OPPORTUNITIES: and most important 

ELECTION NIGHT (every 5 years*. 

A facility exists to SAVE your game to continue later. 

INHERITANCE: A 2 part game full of excitement. Prove your financial 
acumen in PART 1 by investing wisely at the STOCK and METAL 
MARKETS. (If desperate for funds try the CASINO or HORSE RACES}. 
Enter the world of BIG BUSINESS in PART 2. Find the secret formula for 
PARADISE COLA; manufacture & market the drink and cope with 
STRIKES, FIRES, and FRAUDS. Your AIM is to become a MILLIONAIRE. 

Large RAM versions for SPECTRUM and BBC contain major enhancements 
and many extra features to take full advantage of these Machine's extra 
facilities. 



ZX81 

16K 


SPECTRUM 
48K 


BBC 

32K 


£4.95 
£8.25 


£ 5.95 
£10.25 


£ 5.95 
£10.25 



1 GAME: 

2 GAMES: 

Further details of these and other games available on request. 

SIMON W HESSEL 

DEPT. Y, 

15 LYTHAM COURT, CARDWELL CRESCENT, 

SUNNINGHAM, BERKSHIRE. 

TEL. ASCOT 25179 

A II games are fully guaranteed Fast service 



SPECTRUM & ZX81 KEYBOARDS 




ZX80/81 KEYBOARD £24.95 (illustrated) 
2 Shift keys Single keys for EDIT, 

Large space key RUBOUT & FUNCTION. 

Large Newline key Full Repeat 

also for above 4 single key cursor control keys extra £3. 

ZX SPECTRUM £26.95 

4 shift keys — one for each level. No more awkward, finger 

knotting exercises! 

All keyboards are fully assembled and just plug into your ZX81 
or Spectrum. All keyboards etc. are in 3 colour (4 for 
Spectrum) under hard wearing clear caps. Proper keyswitches 
— full size. Full fitting instructions &■ 12 month guarantee 
naturally. 

Payment — Cheque, Postal Orders, Access or Cash on 
delivery. Phone order welcome. Prices include postage 
(overseas add £2) etc. 



HARRIS & LOCKYER ASSOCIATES 

DEPT YC 

33 PEDMORE CLOSE, WOODROW SOUTH 

REDDITCH, WORCS B97 7XB. 

ENGLAND. 



Phone:- Redditch (0527) 24452 




MICHAEL ORWIN'S ZX81 CASSETTES 

The best software (by various authors) at low prices. 



QUOTES 

"Michael Orwin's £5 Cassette Two is very 
good value. It contains 10 stolid well designed 
games which work, offer plenty of variety and 
choice, and are fun." 

from the ZX Software review in 
Your Computer, May '82 issue. 

"I had your Invaders/ React cassette ... I 
was delighted with this first cassette." 
P. Rubython, London NWJO 

"I have been intending to write to you for 
some days to say how much I enjoy the 
games on 'Cassette One' which you supplied 
me with earlier this month." 
€. H., London SW4 

"I previously bought your Cassette One and 
consider it to be good value for money!" 
Richard Ross-Langley 
Managing Director 
Mine of Information Ltd. 



CASSETTE 1 

(eleven 1K programs) 

machine code: 

React, Invaders, Phantom aliens. Maze of 

death. Planet lander. Bouncing letters, Bug 

splat. 

Basic: 

I Ching, Mastermind, Robots, Basic 

Hangman. PLUS Large screen versions of 

Invaders and Maze of Death, ready for when 

you get 16K. 

Cassette One costs £3.80. 



CASSETTE 2 

Ten games in Basic for 16K ZX81 

Cassette Two contains Reversi. Awari, Laser 

Bases, Word Mastermind, Rectangles, Crash. 

Roulette, Pontoon, Penny Shoot and Gun 

Command. 

Cassette Two costs £S. 



CASSETTE 3 

8 programs for 16K ZX81 
STARSHIP TROJAN 




Repair your Starship 
before disaster strikes. 
Hazards include 
asphyxiation, radiation, 
escaped biological 
specimens and plunging 
into a Supernova. 



STARTREK This version of the well known 

space adventure game features variable 

Klingon mobility, and graphic photon torpedo 

tracking. 

PRINCESS OF KRAAL An adventure game. 

BATTLE Strategy game for 1 to 4 players. 

KALABRIASZ World's silliest card game, full 

of pointless complicated rules. 

CUBE Rubik Cube simulator, with lots of 

functions including 'Backstep' 

SECRET MESSAGES This message coding 

program is very txlp qexi jf. 

MARTIAN CRICKET A simple but addictive 

game (totally unlike Earth cricket) in machine 

code. The speed is variable, and its top speed 

is very fast. 

Cassette 3 costs £5. 



CASSETTE 4 

8 games for 16K ZX81 



2X-SCRAMBLE [machine code) 




Bomb and shoot your way through the 
fortified caves. 



GUNFIGHT 
(machine code) 



INVADERS 
(machine code) 





GALAXY INVAOERS (machine code) 
Fleets of swooping and diving alien craft to 
fight. 

SNAKEBITE (machine code) 

Eat the snake before it eats you. Variable 

speed (very fast at top speed) 

LIFE (machine code) 

A ZX81 version of the well known game. 

3D TIC-TAC-ONE (Basic) 
Played on a 4 x 4 x 4 board, this is a game for 
the brain It is very hard to beat the computer 
at it. 

7 of the 8 games are in machine code, 
because this is much faster than Basic. (Some 
of these games were previously available from 
J. Steadmanl. 

Cassette 4 costs £5. 



Recorded on quality cassettes, sent by first class post, from: 

Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 9QL (man order only please) 
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CONTROL 

MDWICH 



The Midwich MC is a control 
computer which should prove 
very useful in school and 
university labs for teaching and 
research. John Dawson 
interfaces with reality. 

IT SF.F.MS that almost everyone wants to use 
their computer to make things happens in the 
real world. Aircraft simulators, robot arms, 
timing circuits for model racing cars, solar- 
heating controllers arc all popular subjects in 
both the U.K. and America. But the problem 
is simply that most amateur or domestic 
machines are not designed for those purposes. 

Either you arc in the single-board, machine- 
code league or the dominant routes in and out 
of the computer are the keyboard and tele- 
vision. The BBC Micro, model B, is one of the 
few computers to offer analogue to digital 
(A-D) converters for measuring a changing 
input voltage. Nevertheless, you need your 
own expansion board and your own programs 
if you want to do very much more than deter- 
mine the position of a joystick for game play- 
ing. 

When I opened the box containing the Mid- 
wich MC Microcontroller the machine inside 
seemed to be exactly the computer with con- 
nections to the real world that I had been 
promising myself I would build for the last 
four years. 

The Midwich Microcontroller, like several 
other British computers, originates from the 
Silicon Plains of East Anglia. Prices for the 
machine start at £299 for the 12V version; the 
mains version reviewed here costs £375, but a 
£30 discount is available for educational 
buyers. 

Very powerful commands 

The Midwich Computer Company Ltd was 
established in 1979 to distribute and manu- 
facture small computers. The first machine 
that the company handled was the Nano- 
computer by SGS-ATES. Production ceased 
for that micro at the end of 1980 and yet it 
seemed that there was a hole in the market that 
could be filled by a British computer. 

David Clarke, Tom Hogan and Ian Johnson 
thought that the gap was at the low-cost end of 
the market, and that the plug should be a real- 
time, user-friendly computer which could 
educate people in the use of computers for 
control purposes, while at the same time pro- 
viding a serious microcontroller in its own 
right. 

While this was happening, Midwich was 
thinking about a project for batch reactor 
control using software developed at Oxford 



University. The special, high-level language 
written for the reactor-control job evolved into 
the version of Basic built into the Midwich 
Microcontroller. 

The Basic in the Midwich Microcontroller 
is similar to Microsoft in many respects and 
you will have no difficulty in adapting 
programs or thought patrerns to this machine, 
but I doubt that you will have ever encountered 
instructions such as DI, EI, Wail, RTI, 
Schcd, Overlay, or DSched. 

These are the instructions used to run two 
programs simultaneously so that you can enter 
immediate commands from the keyboard 
while the computer is actually running 
another entirely separate program. These 
commands are very powerful and, as far as I 
know, arc unique to the Microcontroller 
Basic. 

Electrical safety 

>Jfhc Midwich Microcontroller is a single- 
board computer mounted on a substantial steel 
base plate. The machine is enclosed in a very 
robust structural foam case — the Apple II 
uses a similar one although its case is more 
sharply styled. 

The two halves of the case arc held together 
by 15 proper metal screws inserted into brass 
nuts moulded in the structural foam. This is 
important because you can open and re- 
assemble the case as often as you like without 
stripping the screw threads. 

The electrical safely design of the computer 
is excellent, absolutely first-rate, with wire 





1 
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mesh over the ventilation slots to prevent little 
fingers sticking little spanners into the works. 

When you look inside, you see that in terms 
of personal safety — never mind shorting the 
integrated circuits — the mesh was not neces- 
sary because the mains side of the power 
supply is heavily insulated. You can safely run 
the computer outside its case for demonstration 
purposes. 

The Midwich Microcontroller uses a single 
Z-80 microprocessor running at 2 MHz and 
16K of dynamic RAM are included on the 
single board. Figure 1 illustrates- the inter- 
connections between various sections of the 
computer. 

Educational plus 

There is 12K of ROM which houses the 
monitor and control Basic interpreter. A Z-80 
counter timer chip (CTC) provides a real-time 
clock and a number of other facilities, and 
there is one Z-80 PI/O used for the keyboard 
interface and the cassette I/O. 

The expansion unit has a spare 4K EPROM 
socket. A second board is screwed to the upper 



half of the case and that holds 57 keys for the 
keyboard. There are no defined cursor-control 
keys and no separate numeric keypad. The 
keyboard is laid out in the standard 
QWERTY pattern and can generate the full 
ASCII character set. 

At the rear of the computer are sockets for 
230V mains power or, with a different power- 
supply unit, 12V AC. Other sockets provide 
signals for a cassette recorder, motor control as 
well as input and output. There are also phono 
and BNC sockets for UHF signals and video 
for your VDTJ. Finally — and this is the 
Microcontroller's real claim to educational 
pre-eminence — there is a socket for a bus 
interface which brings 50 lines out to the 
experimental unit. 

The experimental unit is a double-sided 
printed-circuit board with a breadboard block 
mounted as an integral part of the unit. There 
is a 30-way terminal block which will take 
ordinary wires from other circuits in your 
experiments and connect them to four lines 
from each of the six accessory slots on the 
experimental unit. 



Digital-to-analogue and analogue-to-digital 
boards can be plugged into the accessory slots 
and you may then take signals from the real 
world and convert them into numbers which 
the Microcontroller can process. 

When your program has drawn conclusions 
from the data you have acquired the machine 
can send numbers to the D-A converters 
which will output analogue voltages to the 
terminal block to control and modify your 
experimental process. 

The breadboard allows you to build a proto- 
type circuit using integrated circuits and other 
components to connect special transducers 
such as pH probes, thermocouples, wind- 
speed sensors, humidity detectors, photocells 
and pressure gauges to the Microcontroller. 

You can buy more experimental units so 
that several people can prepare hardware for 
an experiment before plugging it on to the 
computer bus and devices such as oscilloscopes 
to run their program. 

Versatile form of Basic 

Up to six accessory boards can be plugged 
into the sockets on the experimental unit. Cur- 
rently available boards include an eight-bit 
A-D converter, an eight-bit D-A convener and 
an eight-bit digital input/output board. 

Three ranges are provided for both the in- 
coming and outgoing analogue boards: 0V to 
+ 10V, -10V to +10V, and 4mA to 20mA 
positive input or output. The basic range on 
each type of board is to +2.5V. 

The A-D board will accurately follow fast 
signals as the Fcrranti ZN-427 convener chip 
is placed after a National Semiconductor 
LF-398 sample and hold chip. The time taken 
to convert an analogue voltage into a number 
can make a simple A-D converter inaccurate at 
quite low frequencies but the Midwich Micro- 
controller has a professional approach to 
overcome the problem. 

The company has announced two more 
accessory boards, a 2732 EPROM programmer 
card and a 12-bit analogue-input board. An 
IEEE-488 interface should become available 
within the next three months. 

The software is one of the few versions of 
Basic that takes account of devices other than 
printers connected to the computer. The Mid- 
wich Basic interpreter deserves to be widely 
copied. It is fast; keywords can be abbreviated 
to single letters and a full stop; it has a wide 
range of commands for taking data from the 
experimental unit and sending information 
back; and it permits you to work in four 
different number bases. 

Ease of translation 

Some like to measure the success of a 
computer language by the ease of transfer into 
machine code or assembler — the Midwich 
Control Basic is very successful in these terms. 
The format of a USR statement — jump to a 
machine-code subroutine instruction — is: 

USRel, (v1,v2,v3, . . . vn) 
where "el" is the address of the routine and 
"v" represents a series of variables or array 
elements. Each variable will pass a value to the 
machine-code subroutine. Both of the follow- 
ing instructions are legal calls to machine-code 
subroutines: 

(continued on page 79) 
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BIG VIC SAVERS Th^vrc 
from the Experts CENTRE 



ANINTRODtCnON 
TOBASFC:RlRTi 




FOR STARTERS 



The complete VfC-20 colour computer kit 
to get you started. 

The VIC is friendly, clever and very 

powerful Our Starter Kit comes 

complete with: 

The VIC 20 colour computer 

The VIC cassette deck 

10 blank cassettes 

The VIC games joystick 

The teach yourself "Introduction to Basic, 

Part 1" and the VIC User Manual 

We supply a 13 amp plug and give you 

the VIC Centre twelve months warranty 



Your VIC Starter Kit saves £20 on RRP 
(before VAT) and wil be mailed complete 
and ready to go. 



£217 

eidVAT 

Tots! pre* £2«a» fld VAT * « post b packing 



HAVE FUN AT 
OUR EXPENSE 



Any three VIC Centre cassette games for 

just £17.50 exti VAT 

Choose from: 

BfB 

Canyon Fighter 

Star Wolf 

Tunesmith 

PR Software 

Packman 

Invader Fafi 

Vic Cube 

Othello 

Super Moon lander 

Total price £20.12 inc VAT + £2 post & 

packing 



Any 3 



o:. VAT 



Any 3 



net VAT 



£17.50 



£43.50 



Any three VIC cartridge games horn the 

VIC Centre for just £43.50 exel VAT 

Choose from: 

Super Slot 

Road Race 

Avenger 

Super Lander 

Alien Game 

Amok 

Bounce Out 

Alien Bliu 

City Bomber 

BtackHofe 

Total price £50.02 inc VAT ♦ £2 post & 

packing 



To Order Send mail order to: 

ADDA Home Computers ltd, FREEPOST, London W3 6BR - you do not need a stamp 
- enclosing details of your order * cheque to include VAT * postage & packing 
Instant telephone orders: Telephone the VIC Centre on 01-992 9904 and quote your 
Visa, Access or American Express number 




\'"--^.?;/.; 



wc«3. ttacumuii 



GETTING 

Got a VIC 20? Then you win probably 
want to expand its memory capacity and 
use cartridges such as the Programmers 
Aid or the Super Expander. With the VIC 
Centre Expansion Package you can take 
your VIC up to 30* with the Arfon 
Expansion Unit with its seven slot 
mother board and integral power supply. 
The aluminium cover will allow you to 
neatly position your monitor or TV set 

For just £130 excluding VAT the Getting 
Bigger kit saves you £20 and has: 
The Arfon Expansion Unit 
Cover to take TV 



BIGGER 

A 16K Ram expansion cartridge 
A choice of either Programmers 
Reference Guide or VIC Revealed and a 
choice of Sniper Expander or Programmers 
Aidoi Machine Code Monitor cartridges 



£180 

ect VAT 

Total price VBI SO nd VAT * £ 4 post 6 pactxq 



Tl* VIC Centre, 154 Victoria Box). Acton. London W3 toe* North Acton tube station* has the widen 


range 


of VIC accessories. All the Hems below 


are avaial* mail order -jus; telephone with your credit card number 


Hardware and Peripherals 


Pre* Mf VAT 


Simple Simon 


606 


RS 232C Cartridge 


3039 


ItotJiwitj 


606 


JE£E Cartridge 


4739 


iOddie Checkers 


BOB 


VkSKftMpK* 


2604 


Wallstreet 


BOS 


Vc 8K Rampack 


3909 


Alien Bitz 


635 


WcHXftnpict 


fit? 


Weak; 


732 


Piograflimtrs Aid 


3039 


Hangman- Hangmath 


US 


Super Eipander (High Resolution! 


3039 


Ski-Run 


434 


Mtdwe Code Monitor Cartridge 


3039 


Dune Buggy 


434 


Joystick 


652 


Super Worm 


434 


Ughqwn 


2530 


Worm 


147 


Joystick (plotting) 


1300 


Cosmic Battle 


434 


Lcwtost RS232C 


2239 


Codebceaker 


230 


Tool Kit 


2530 


VitermA 


B49 


Vic Kit II 


zan 


Star Wan 


BOB 


Games Pod Adaptor Cable 


na& 


Crazy Baleon 


732 


ROM Switchboard 


2300 


Juogh 


434 


RS232C Wy implemented 


4930 


Rabbit Functions 


434 


Cartridges 




Cassettes requiring additional 3K memory 




Sateeites & Meteorites 


21.73 


A-Mar-Ing 


608 


Cloudburst 


1738 


Missile Command 


732 


Renaissance 


21.73 


StMMm 


635 


Star BMtb 


1735 


Dragon Maze 


635 


Jetty Monsters 


1735 


Asteroid Be* 


730 


Spiders trom Mars 


21.73 


VPM 


732 


Meteor Run 


21.73 


Mttt 


732 


Omega Race 


1735 


Sfcymath 


638 


Cassettes 




Space Division (Level 1) 


608 


Introducbon to Basic IPart I) 


1X00 


TheASen 


635 


Codebreaker Codemaker 


635 


Ftogger 


732 


Vic SeawoH. Trap. Bounce Out 


7J32 


□MM 21 


434 


Monster Maie, Math Hurdle; 


635 


U Ac abo* (net vc otl VAT. add ft pa trtti. poaUQt & 


Amok 


606 

id 


dam 




HOME COMPUTERS LTD 



(continued from previous page) 

USRHEX3C00, (A(B).N) 
USR W, (B,H) 
In the first case, the address of the subroutine 
is at 3C00 hexadecimal and in the second it is 
at the address stored in the variable marked 
"W". 

The documentation is profuse and excellent. 
There are many examples to help you with 
familiar and unfamiliar concepts and while it 
will take you some time to appreciate the 
potential of the system, the manual will let you 
go as far and as fast as you want to. 

For example, the following Basic program is 
given in the manual with a circuit diagram and 
a good explanation as a trial application. It sets 
up the computer as an automatic ranging volt- 
meter: 




Figure 1. 















Keyboard 




Encoder 















Cassetto Vidoo 

Teletype etc Monitor 

° UHF TV 



Power 
Supplies 



J3 -J 



J7 

I 



Del 



XX 



CPU 



jTT 



J 
|| 

OH 3O 



sffl 



Memories 



JT 



IT 



Parallel 
Interlace 



Serial 
Interface 



JZL 



Monitor. TV 
Interface 



Local ous 



j 



Timers 



[ Interlace | 



I g I 



-Expansion BUS 



J9 



Slots 9-5 



Breadboard 
Area 



Eprom 
Socket 



'II. 

I lnlcifjce 



Local bus 



u 



1J 



sioia Slot 1 Slot 2 Slot 3 Slot 4 Slot s 



10 
20 



P. ■ 12, : El 
OUT (2,15) 



30 OUT (0,1) 



40 C = IN(8) : N - 8 

50 IF C< 255 THEN GOTO 1000 

60 OUT (0,2) 

70 C - IN (8) : N 4 

80 IF C < 255 THEN GOTO 1000 

90 OUT (0,4) 
100 C = INi8> : N 2 
110 IF C < 255 THEN GOTO 1000 
120 OUT (0.8) 
130 C = IN(8) : N --- 1 
140 IF C < 255 THEN GOTO 1000 
150 PRINT "Voltage must be too 
high. DISCONNECT 
IMMEDIATELY" : GOTO 1500 
1000 V = (C/255 * N) 



Sets 


port A 


as output 


Sets 


Op amp 


on highest 


gam 




Gain 


10U 


Gain 


50 


Gain 


25 


Gain 
> 




- 12 




1010 PRINT V, "Volts" 
1020 Wait (20) 
1030 GOTO 10 
1040 STOP 

There are other applications in the extensive 
documentation for controlling, among other 
things, lights, demonstrating "aliasing" 
between an input signal and the sampling rate. 

The Microcontroller is available from Datac 
Ltd, Tudor Road, Altrincham, Cheshire 
WA14 5TN. 

Griffin and George, well-known scientific 
supplier to the educational market, is distri- 
buting the machine and the special 12V 
version. Griffin and George will also be offer- 
ing a range of transducers with any necessary 
electrical interfaces and educational buyers 
should write to the company, 285 Ealing Road, 
Alterton, Wembley. 



CONCLUSIONS 

■ The Midwich Microcontroller is a 
strong competitor with the RML 
380-2 for the educational market. The 
system is less expensive and more 
attractive in several ways. The con- 
cept of the computer as a control 
device is in the warp and weft of this 
system. 

■ The computer is more strongly built 
than the Acorn Atom and has a greatly 
increased capability for taking in 
information, processing it and dis- 
playing the results. 

■ I have a few niggling criticisms of the 
machine: I did not like the character 
design and the keyboard is positioned 
too high by ergonomic standards. But 
this machine will not be used for word 
processing by an 80 words-per-minute 
typist; it does its job and looks able to 
go on doing it for a long time. 

■ I would like to have had a cage to 
protect the accessory boards from 
accidental knocks, but most users 
should be able to build something 
suitable. 

■ An assembler program is soon to be 
available and the manual for that 
looks very good, but I would have 
thought that this machine was an 
absolute natural for Forth; 1 expect to 
see a version written very shortly by a 
user, even if Midwich does say that it 
has no plans for another high level 
language. 

■ A high compliment was paid to the 
Microcontroller unintentionally by a 
colleague who said he thought it was 
too well engineered — a case of tech- 
nical overkill. He clearly did not realise 
that young engineers and scientists 
need the best tools. If you are learning 
a subject you need predictable, 
reliable machinery so that you can rely 
on the measurements you make. You 
should not have to worry about errors 
contributed by your tools. 

■ I like the whole system very much. 
The Microcontroller should be care- 
fully investigated by any science 
faculty in secondary education con- 
sidering a computer system for 
teaching and research. 
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ARE YOU A ZX81 USER WHO'S NOT 

PLAYING GAMES? 




£47.§2 

Including VAT. 

complete 



ECR 81 DATA RECORDER SAVES AND 
LOADS YOUR PROGRAMS EVERY TIME! 

The ECR81 Enhanced Certified Recorder from MONOLITH is a 
major advancement in cassette recorder technology which minimises 
the problems associated with standard audio recorders. The unit is a 
high reliability program store for ZX computers based on a modified, 
proven cassette mechanism. The two sections of data recording 
circuitry automatically ensure precise levels are written onto the 
tape and that optimised signals are received by the computer. 



THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION 
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED 



• Each ECR81 comes complete with its own individual 
certification tape, tested and serial numbered to prove your 
machine reliability. 

• Mains Operation only. 

• Mains & DIN connector leads provided. 

Certification of tape head alignment - height and azimuth. 

• Certified tape tension, torque and speed. 

• Fast forward and rewind tape search controls. 
The ECR81 is also suitable for Sinclair ZX80 

• Please allow up to 28 days delivery. • The ECR81 is 
backed by our 14 day money-back option. 

MONOLITH 

electronic products 

Telephone: Crewkerne 0460 74321 Telex: 46306 



To: MONOLITH ELECTRONICS CO. LTD.. 5/7 CHURCH STREET, CREWKERNE. SOMERSET 
I 



Please supply me with: 


Price 


Total 


.. ... . . .(Qty.) Monolith ECR 81 Enhanced Certified RtcorderU) 

to be used with my 2X81 


£47.50 

(Each) 




1 also enclose postage & packing per recorder 


£2.50 




Prices include VAT £ 




Please print 





I 

I M -- m„m,.^< I I 1 I 1 I I I II I II 1 I I 1 I I I I 1 I 

I Address M I I M I I I I I j I I I I I I I I I I I I II 

jLi I I I I I I I I I I I I I I I I I I I I I I I I I M 



^^^SoFtwareN^ 



Oapt. YC 38 Fern wood. 
Marple Bridge, STOCKPORT, Che* SK6 58E 



ROM Pack %$£- 

ZXSi 



— Hi J 



Both RAM packs fully assembled in neat black ASS plasuc case fenfy 27*47> 7$ mm) 
Supplied with foam strip connector to improve mechanical stability. No annoying trans 
hiss, guaranteed Fully compatible with ZX Printer. Sentfiv return, first class post. 

16k RAM^£-?5 64k RRM-g^-Q^ 

All inclusive prices. When ordering, deduct f 1 from price of any soitwaro *^ ^ 
item. NOTE 56k of (he 64k RAM is user-addressable. Memory is in four areas: 
0-8K Sinclair BASIC ROM (read onlyl 

8-16K Machine code area unaffected by CLEAR, NEW. LOAD, SAVE. 
1$ 32K BASIC program and display area. 
32-4SK BASIC varia&Scs and arrays and/or machine code, 
for the 2X80, 2X81. SPECTRUM, BBC. VIC 20. 




Qua 1 i ty SoPtuar e zxsi 

BRIDGEMAN (SBC "6*1 £7.90 

Bridge Software's version of the popular gobbler game. Hi-res. colour, sound. 
LYNCHMOB (2X81 16k) £4.95 

A competitive game for 2 to 6 pl»ye«s loosety based on Hangman. Animated 

graphics. Fu'.l on-screen scoring. Great fun, educational too. 
LYNCHMOB 12X Spectrum 16k) f 6 50 

As for the ZX81. but developed to make full use of Spectrum's hi res graphics, 

colour and sound. 
VIC INVADERS (unexpanded VIC 20) £6,90 

Machine code, colour, sound. 
4k INVADERS (ZX81 4k minimum) still available while stocks last ai £3.00 

(GALAXY INVADERS! Machine code, 10 difficulty levels. Top scoring game in 

Your Computer's May 1982 review of ZX81 software. "Deservedly popular . . . 

Good value" Pop. Comp, Weekly. "Great gamel" S.F. Glos. 
SUPER INVADERS IZX81 16k) C4.95 

Enhanced version of 4k INVADERS, including on-screen league tables etc 
MULTIGRAPHICS Z3 (2X81 16k) £6.90 

A user- friendly menu-driven package of procedures giving you full control of the 

2X81 graphics functions to compos* designs, drawings, adverts etc. Incorporates 

advanced sketchpad. 3 sites of text (including lower case), animation, printer 

output. SAVE displays etc. 20 pp. Manual included. 
MULTIGRAPHICS 64 (ZX81 64k - i.e 56k RAM) £7.90 

An advanced version of MULTIGRAPHICS with enhanced animation facilities. 
GRAPHICS STARTER PACK IZX81 Ik) Four Ik programs with 12pp. 

manual , £4.60 

STATISTICS PACKAGE 12X81 Ikl Four Ik stats programs with 4pp manual f4.00 

Mean, SO. variance, regression, t and F tests etc. Data correction. 

MULTITEXT IZX80. 4, 8 or 16k RAMI f350 

Send s.a.e. for further details, specifying your computer- 
Prices include 1st class, return of-post m*l m UK. 
European customers please add 30p per software irem: 70p worldwide IAu Mail}. 

Overseas customers, p/ease write for details of hardware mailing charges 
Available by mail order or from leading computer stores. Trade enquiries welcome- 



Cambridge Computer Store 



Two Great Micros 
in stock now! 

(DCD0 

Computer 



fOfi 



E&. 



■ v *ua 



0£ 



A6* 



i>' n 



RM* 



<J*H 



TO 

.95 






* - 



. 



Sinclair 

ZX81 

Pnce includes VAT 

Cambridge Computer Store 

1 Emmanuel Street, Cambridge CB1 1NE 

Phone (0223) 358264/65334 

Also in our 'Budget Micros' Dept: Commodore VIO20 
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131 MELTON ROAD, LEICESTER 
TEL: 0533 681812 

THE FIRST MIDLANDS REGION RETAIL SHOP SPECIALISING IN 
SINCLAIR COMPUTER ACCESSORIES 






* %. 

% 



\ 



Come and see our ever-increasing range of Hardware, 
Software, Books and Magazines. 

Keyboards, Rom Packs, Graphic Boards, Light Pens, i/O 
Parts, etc. 



* Games, Serious/ Business 
*** and Educational Programs 

* Green Screen 12" Monitors. Only £68! 
*'* Bronze Screen 9". Only £90. 

* Limited Period only! 



Due to expansion we are now stocking Software and Books. 

for BBC MICRO AND VIC 20 

IF THE PRODUCT IS GOOD AND THE PRICE IS RIGHT - 
THEN MICROWARE STOCK IT! 

We are shortly to commence marketing our own software — "watch out for the MICROWARE label". 

Ready Now! Alien Command 

Spectrum 16K testing Invader style game making full use of Spectrum colour, sound and excellent graphics £5.50 from 

shop or mail order. Immediate delivery. 

Good software required. Excellent royalties paid for SPECTRUM programs. 



WE APOLOGISE FOR SLIGHT DELAY IN 

SENDING OUT CATALOGUES - WE ARE 

CURRENTLY RE-PRINTING DUE TO MUCH NEW STOCK. 



Open 9.30-12.00 

12.30- 5.30 

Closed Thursday. 



SAE 

Brings 

Catalogue 



MICROWARE 



R 
O 
W 
A 
R 
E 



SOUNDwithZX 81!l ZX Software 



MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX-81 





hHm £25.95 THEZONX-81 

ft^F% tnclp&p&VAT 



T 



j 






S 



* The 20N x-81 SOUND UNIT is completely self-contained and 
especially designed for use with the ZX-81 it just plugs in - 
no dismantling or soldering. 

» No power pacK, batteries, leads or ottier extras. 

* Manual Volume Control on panel - ample volume from built-in 
loudspeaker. 

* Standard ZX-81 - 16K Rampack or printer can be plugged into 
ZON X-81 Sound Unit without otlecting normal ZX-81 operation. 

* Huge range of possible sounds for games or; Music. 
Helicopters. Sci-Fi, Space Invaders. Explosions, Gun-shots, 
Drums, Planes, Lasers. Organs, Sells. Tunes, Chords ere, or 
whatever you devise! 

* Uses 3-channel sound chip giving progromme control ot pitch, 
volume of tones ond noise, oil with envelope control 

* Easily added to existing gomes or programmes using a few 
Simple BASIC" lines 

FULL instructions with many examples of how to obtain effects and the 
programmes, supplied, Putty Guaranteed 




SCREEN KIT 1 MORE POWER TO YOUR SCREEN 



ZXM 

4K to 64K 

most routines work on 

ZX60. 8K ROM 



m Basic programs 

BORDERS - any size - anywhere on screen 

SCROLL in ALL FOUR directions 

FILL SCREEN any graphic or character 

CLEAR and REVERSE PART OF SCREEN - any part 

FLASHING CURSOR - anywhere on screen - simulates INPUT 

SAVE BASIC VARIABLES on cassette 
LOAD back into ANY program . 
all at DOUBLE SPEED 

•880 bytes of machine code gives INSTANTANEOUS SCREEN RESPONSE 
tBw«m«s part of your Banc program £C yn 

SUPERB VALUE inc vat & p&p c.wo. 



wtth DATA FILES 



i No need to Load separately 
• Can oc added to existing program 



ZX MC MACHINE CODE DE BUG/MONITOR 



At last, COMPLETE FREEDOM FROM BASIC lor machine code programmers 



• Versatile entry commands for Hex 
code and String entry. 

• Comprehensive Run & De-bug 
commands, including 

REG STERS DISPLAY & BREAKPOINTS. 



• Hex dump to printer for hard copy, 

• 16 essential commands for M'C programming. 

• Occupies 2V4K RAM in Bas<c area. 

• Supplied on cassette with 36 page manual. 



• SAVE. LOAD VERIFY AT DOUBLE SPEED from any part o« RAM 

• Fast machine code routines operating 
from Basic area Of RAM. 

• Wnte your M/C programs above Basic area - 
Screen memory (D-FILE) never moves. 

• SELF CONTAINED design, for the serious 
programmer — cannot be used with Basic programs. 



2X81 

4K to64K 

ZX SPECTRUM 

version available soon 



£7.50 

Inc VAT & p&p C WO. 



REM LOAD MACHINE CODE ENTRY/DEBUG 



• A vers-on of ZX-MC without the SAVE/LOAD/VERIFY facilities 

• ENTER, RUN. OE-8UG machine code in Basic REM lines. 

• Operates from above RAMTOP. 

• Compatibility with Basic. 

• Supplied on cassettee with £. c nf - 
30 page manual, for ONLY X.O. «f«> 

SAE for more details of software Inc VAT 6 P&P C.W.O 



ZXS1. 16K to 64K 

ZX SPECTRUM 

version avai'abie soon 



6, CORKSCREW HILL, 

WEST WICKHAM, KENT, 8R4 9BB 

Mai oilier only AtlCVl ?4 rfayl d*/jverv 
^ PLEASE STATE COMTOTEfTM'OOEI 
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COMPLETED AND ARE J 
READILY AVAILABLE^ 



. TRACE W ■&« 

• «£* Rt;to« 

VAR WH.LE 

« ENDWHtlE 






RE NUMB" X. Y 
AUTO X. Y 
CU«SO(* X. Y 
BEEPX. V 

KEYX 

IMCEY S* 



■ HEX 

Off 
VECTOR 

ZERO 

POP 

STOP 
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CHAreL ALLERTON 

LEEDS LS7 4PE. 

Tel. 105321 683186 — | 

S ES W 
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RESPONSE FRAME 



Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 

BBC GUIDE 



■ I have just bought a BBC 
model B machine, and although 
the provisional guide supplied 
with the machine is good, it 
makes no mention of the more 
advanced features of the 
machine. Could you tell me if 
the new guide has been com- 
pleted, and if so whether it 
contains an introduction to 
machine code? 

Jonathan McFarlane, 
Didsbury, Manchester. 
The BBC says the guide is ready, and 
will be sent out shortly. My own 
copy of the new guide, which arrived 
at the beginning of July, is a massive 
work of 516 pages. There is a 
chapter in it called "Assembly 
Language" which explains reason- 
ably clearly how to use assembler on 
the computer. It explains how an 
assembly-language program is 'held* 
within a Basic program using square 
brackets, in the same way as 
assembly-language programs could 
be easily placed within Basic ones on 
the Atom. You will find that the 
explanation of the advantages of 
staying away from high-level 
languages such as Basic is suffic- 
iently clear to enable you — with 
some care — to become proficient at 
the lower stages of programming 
other than in Basic. There is a com- 
prehensive discussion of machine- 
code entry points, and a list of 
operating system calls. 

MORE RAM 

■ As you probably know, Mode 
7 on the BBC Micro does not 
offer a high-resolution graphic 
memory map and as a result 
uses the least RAM of all the 
eight modes. It is obviously 
useful for programs which do 
not require high-resolution 
graphics, but need more RAM, 
such as in an Adventure Game. 
Is it possible to do the same on 
the ZX Spectrum resulting in a 
low-resolution screen memory 
map and about 14K of RAM for 
the user, as opposed to the 9K 
available when high-resolution 
graphics are utilised? If so, how? 

Howard Skoyles, 
Great Yarmouth, Norfolk. 
The answer, I am afraid to say, is 
no. There is no trade-off on the 
Spectrum, as there is. on other 
micros which have high-resolution 
graphics, betwen the degree of 
resolution and available RAM. The 
resolution for Plot is firmly fixed at 
256 by 192, no matter what you do. 
Therefore, on a 16K Spectrum you 
are stuck with 9K. However, re- 
member th3t Sinclair Basic is 



efficient at packing a good deal into a 
little RAM space — especially with 
the use of the one-key entry which 
stores all the keywords far more 
economically than most other 
micros. Therefore, you can enter a 
surprising amount into the 9K. As 
well as this, there are a number of 
well-publicised techniques for 
making the most of the ZX-81 
memory. These techniques will also 
help you with the Spectrum. 

MIC AND EAR 

■ I have a question regarding 
the ZX-81's tape recorder com- 
patibility. As you know, the 
ZX81 incorporates two sockets 
marked Ear and Mic, both of 
which should be connected to 
their respective two sockets on 
the recorder. My problem is that 
I have a Panasonic recorder with 
only one auxiliary five-pin DIN 
socket marked REC/PB. Can I 
Load and Save ZX-81 programs 
with my Panasonic, and if so, 
how? 

Keith Richmond, 
Enfield, Middlesex. 
The signal sent out by the ZX-81, 
and expected back by it, is not 
suitable for an auxiliary plug. You 
need to plug the Mic output of the 
ZX-81 into the microphone, and not 
the Aux, input of the cassette 
recorder, and the Ear lead of the 
computer should go into either the 
headphone or earpiece socket. You 
may need to have special plugs to 
make this work. Without adding an 
extra amplifier between the 
computer and the recorder, there is 
no way you can get the computer to 
work satisfactorily with a DIN 
arrangement of the type you 
describe. 

COUNT THE DAYS 

■ For part of a program for the 
ZX-81 with 32K I require a 
method of counting the number 
of days between specific dates as 
a double check, and to know the 
day of the week of the latest date. 
I have solved the second part of 
the problem by using part of 
another program: the first, 
however, is giving me night- 
mares especially where the 
period is longer than a year, and 
where leap years are involved. I 
would be grateful if you would 
either solve the problem or point 
me in the right direction. 

Derek Chadwick, 
Kingston, Surrey. 
A suitable program — written for a 
ZX-80 but which can relatively 
easily be converted to the ZX-81 — 
is on page 139 of the book The 



Gateway Guide to the ZX'81 and 
ZX-80 by Mark Charlton. Because of 
the difference in the way the ZX-80 
and the ZX-81 evaluate logic, you 
will have to change some minus 
signs to pluses, and vice versa. 

WRONG NUMBER 

■ I am experiencing a most 
irritating arithmetic problem 
with my Sinclair ZX-81, with 
and without 16K. The following 
simple program demonstrates 
the problem: 

10 LET A = 1234.99 + 1234.39 

+ 1234.99 
20 LET 8 = 1234.99 + 1234.99 

+ 1235 -.01 
30 PRINT A B 

When this program is Run, the 
answer — which of course 
should be — is 9.5367422E- 7. If 
all the values in the program are 
multiplied by 100 the problem 
disappears. I need to use this 
checking routine in a program I 
am writing for my work — I am 
an accountant. Please could you 
explain why this problem occurs 
and how to cure it? 

A R Sampson, 

Stroud, Gloucestershire. 

No COMPUTER holds every number 
exactly, and the ZX-81 is no except- 
ion. The degree of accuracy of a 
computer, and a calculator for that 
matter, depends on the number of 
decimal places the number is held to 
within the computer, and the 
number of places which is finally 
displayed. Often this is one less than 
the number of places to which the 
computer works. People often make 
an enormous fuss over these minute 
errors within computers, forgetting 
that in the real world we generally 
work to accuracies which are several 
orders of magnitude less. The 
"wrong answer" you claim the 
computer gives is actually less than 
.000001 above the true answer. If 
you are dealing with money in your 
programs — which seems likely if 
you are an accountant — you need 
only two-figure, or at most, three- 
figure accuracy to represent pounds 
and pence. If the problem still 
bothers you, simply multiply every- 
thing by 100 while working, and 
then divide the final answer by 100. 
Whenever you are working with 
numbers when the accuracy is 
important, try to eliminate as many 
intermediate steps as possible, as 
each of these can introduce some 
slight error which can accumulate to 
a substantial error at the end. 

VIC PRINTER 

■ I have had a Vic-20 for some 
months now and I am delighted 
with it. However, 1 am taking an 
O level in computing, and for it I 
need to write three programs. I 
need a printer to be able to 
document it. However, I cannot 
afford a printer. I would be 
pleased if you could tell me; Can 
a printer be rented, and from 
where and for how much? Is it 



worth buying the interface that 
allows the ZX-81 printer to be 
used with the Vic. This is taking 
into consideration that I would 
like to be able to print graphics 
on it? 

Paul Hampson, 
Cheddleton, l^ek. 
Firstly, i do not know whether you 
can rent a Vic printer in your area. I 
know the Vic printer is relatively 
expensive, especially when 
compared with the price of the 
computer. Perhaps you could 
contact the dealer from whom you 
bought the computer, and ask if it 
would be possible to visit the shop 
with a cassette with your three 
programs on it, and dump them 
there. I would not be too pushy 
about this, and you could be 
considered nothing but a nuisance. 
However, if you do decide to do this, 
make sure you have no trouble 
finding the three programs on your 
tape. I suggest you make up a tape 
just with the three on it so you do 
not tic the shop or the printer up for 
longer than is strictly necessary. If 
graphics arc important, you should 
certainly consider buying the 
interface, as you can easily dump the 
contents of the screen, graphics and 
all, with the ZX printer. 

SPECTRUM BASIC 

■ Having just bought a Sinclair 
Spectrum, I would like to know 
whether it is possible to translate 
some, of the wide range of ZX-81 
software now available into 
Spectrum Basic. Is this feasible, 
and what arc the relevant differ- 
ences in the Basics that need to 
be considered? 

H T Garston Smith, 
Broadstairs, Kent. 
The vast majority of the software 
sold for the ZX-81 is written in 
machine code, and the problems of 
converting that into Spectrum Basic 
are too horrible to contemplate. 
However, nearly all ZX-81 program 
listings can be converted into 
Spectrum programs without too 
much trouble. The only command in 
ZX-81 Basic which docs not exist in 
Spectrum Basic is Unplot, and thus 
can be emulated on the Spectrum 
with Plot Over. However, Plot 
works on a much finer grid on the 
Spectrum than it docs on the ZX-81, 
so you may well want to change the 
display completely from the ZX-81 
program. As well as this, Pecking 
and Poking into the display file on 
the Spectrum is far from simple, 
whereas if can be achieved fairly 
easily on the ZX-81. There arc 
additional commands, including 
ATTR and Screens, which are 
simpler to use than Peeking into the 
display file, and are available on the 
Spectrum. I would suggest you type 
a ZX-81 program in, exactly as it is 
listed, then set about adding user- 
defined graphics, colour, sound and 
so on to make it better. In your early 
stages of such conversions, I would 
avoid any program which uses Peck 
or Poke. 
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COMPUTING IS EASY 

Oavid Parker and Martin Hann 

Computing is Easy has been written for first -time 
computer users, and younger readers in particular 
will find it a simple and friendly introduction. It 
tells you what a personal computer is. how to 
program it. and how to get it working for you. The 
easy-to-follow style and amusing cartoons will 
help you to ieam about computer programming 
in BASIC. 

408 01203 X 128 pages £3.95 

INTERFACING TO 
MICROPROCESSORS AND 
MICROCOMPUTERS 

Owen Bishop 

Consists of a series of practical projects for the 
home constructor by which a micro system may 
be linked to the world around it. e.g. light sensor 
or sound effects generator. The theory and 
circuits of each interface are fully explained. 

Full constructional details, strtpboard layouts. 
lists of components and hints on alignment and 
trouble- shooting. Also included are flowcharts 
and suggestions for methods of programming the 
system io operaie with the interface. 

CMOS 01 1 29 7 160 pages £4.95 



ZX81 USER'S HANDBOOK 

T J Terrell and R J Simpson 

ZX81 owners wishing to learn more about their 
computer will want this book It answers many 
questions about BASIC and machine code 
programming, including graphics It explains the 
ZX81 hardware and how it operates and 
Programs in BASIC and machine code are 
included. 
408 01 223 4 1 44 pages £4,95 

OTHER TITLES OF INTEREST:- 

ZX81 BASIC Book 

Robin Norman 

408 Oil 78 5 1 76 pages £4 95 



Learning BASIC with your 

Sinclair ZX80 Robin Norman 

408 011017 160 pages £4.50 

Practical Microprocessor 

Systems Ian R Sinclair 

408 00496 7 144 pages £5.45 



Send for our NEW microcomputer leaflet TODAY 
Order NOW from your local Bookseller 
In case of difficulty send cheque/PO with order 
to Publicity NTB-9 at the address below- 




ewnes Technical Books 

Borough Green. Sevenoaks. Kent TNI5 8PH Tel. Borough Green (0732) 884567 
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5MRSTRIKE F ° r The atari 4 °o/$oo 

• INTRODUCING THE NEW ARCADE GAME FOR ATARI COMPUTERS ! 

• SUPfcRB SCROLLING GRAPHICS WITH DA22LING COLOURS I • UXtti MACHINE CODE 
PROGRAMME FOR ONE OR TWO PLAYERS ! • MULTIPLE SKILL LEVELS - FIGHT YOUR 
WAY THROUGH CAVERNS AND TUNNELS WITH ATTACKING MISSILES FUEL AND AMMO 
DUMPSTO CONTEND WITH I • AVAILABLE NOW: 16K CASSET1 E £15.95 ) p lu . «,„ p «, P 

32K DISK £18.95 ) ' ^ p S 
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ATARI 400/800 
COMPUTERS 
COMMODORE VIC 
COMPUTERS 



"CMS? 

pBlCgS 
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LOTS & LOTS OF 
VIC SOFTWARE 



ALL ATARI. APOU.O. ^^TfTFOR 

ACTIVISIoft f c ap<r 

& IMAGiC V J*5%S!] 

CARTRIDGES \ Pttiy**ZJ 

CAU-FOR 

LOTS & LOTS OF ATARI 
SOFTWARE E.g. Time Warp, 
Nautilus, Canyon Climber, Apple 
Panic, Centipede, Venus Voyager, Slime, Intruder, Alien 
Swarm, Preppie, Pacman, Mathpack, Shamus, Ali Baba, 
Micropainter, Clowns & Balloons — plus many , many 
more titles — Call now for our latest batch of detailed 
brochures ! We will keep you up to date on ali the 
new software releases ! ! ! 



msnm 



ON 

ATARI 

COMPUTERS 



WE SERVICE ALL r*ri 
ATARI & COMMODORE I ^IpendInt! 
COMPUTERS I sHWOfflJEL' 



FAST NATIONWIDE 

MAILORDER 
ON ALL PRODUCTS. 



A v 





ATARr D «> 





50 Newton St.,0ff Piccadilly, Manchester M1 2EA. Tel: 061 -2363083 

* COMPUTER CHESS GAMES 
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FINGERTIPS. 



Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 



The fingertips COLUMN receives a 
great number of programs and sug- 
gestions — not always totally compli- 
mentary. In spite of the advances of 
the cheap micro, calculator fiends 
have kept their resolve. 

Only a month ago I saw a fully- 
fledged paper from the Theoretical 
Physics department of the Lawrence 
Berkeley Laboratories containing 
three statistical programs written for 
experimentalists — and an HP-35 
calculator. 

Many of you ask what criterion wc 
use for selecting your programs. If 
there was one word to sum it up it 
must be imagination. In other 
words, an entry which has modified 
the last two lines of a previous 
month's Hi-Lo program is hardly 
likely to wake us up as quickly as a 
Three-Dimcnsional Chess simulator 
in 35 lines. In general a game has to 
be novel. Wc get about 20 moon- 
lander programs per month. 

Wc also appreciate some programs 
which show the calculator as a work- 
ing beast and not just a toy. For the 
more technically oriented, any new 
information or interesting quirks — 
synthetic programming and all that 
— tends to send us rushing fastest to 
our well-fingered calculators. Write 
a program incorporating one of these 
and it's like icing on the cake. Hand 
it in well-typed and the money and 
instant fame are nearly yours. Still, 
whatever your entry we're glad to 
receive it and will always read it. 

The most frequent suggestions 
were from readers who take personal 
affront to the singling out of the 
large and expensive calculators in 
this column. Remember — write an 
interesting article on your cheap 
programmable, and we'll publish it. 
But just for you here is a program 
written for the Casio FX-1S0P by 
Mike Shallcross of London with 



something more serious than games 
in mind. 

As an accountant, he has devised 
and used the program for checking 
VAT registration numbers, which 
use a divisor of 97, but it will work 
for any normal check digit system. 
The International Standard Book 
Numbers, for instance, use a divisor 
of 11. 

Program 1 runs on a Casio FX-180P 
or equivalent but could doubtless be 
adapted for most programmable cal- 
culators with four memories and 
conditional loop. It has been made 
self-initialising as far as possible, and 
so it is slightly longer than is strictly 
necessary. 

To run the program, if the "K" 
memories have been cleared or used 
for other calculations in the mean- 
time, the following steps are neces- 
sary: 

■ Store the divisor in Kl 

■ Without clearing the display, run 
PI in order to initialise memories K2 
toK4 

■ To find or verify the check digit{s) 
for any number, key in the non- 
check digits and run PI 

■ For further numbers using the 
same divisor, simply repeat the last 
step. 

Peter Dewcll of Redditch follows 
up the suggestion of more Commo- 
dore PR- 100 programs — Your Com- 
puter, May 1982 — with a non- 
iterative solution to Paul Stockwell's 
Intersection of two straight lines 
program. The two or more points for 
the lines are entered using the 
regression data key Ci. 
{Ci Egn 1) F slope MO F Intup Ml 

OM5 M6 M7 M8 M9 R/S. 
(Ci Egn 2} F slope M2 F lntup-MR1 

(MR0-MR2 ■ R/S Cs R/S. 

If an error message occurs check 
the contents of MO and M2 for the 
same slope, otherwise the error is 



Program 1. 






Initialise: 


MODEO 
INV PCL 
(divisor, e.g., 97) 
Kin 1 
P1 




Program: 


MODE 7 


INV X-K 4 




1 


Kout 1 







= 




Kin + 2 


Kin - 2 




- 


Kout 2 




Kin 3 






5 


5 




■ 


B 




INV RND 


INV RND 




Kin - 3 


Kin 2 




INV X-K 3 


Kout 1 




X 


Kin x 2 




Kout 2 


1 




= 







Kin + 4 


INV X-K 2 




Kout 3 


INV RND 




INVx>0 


MODE 9 


Leave LRN mode: 


MODE 





due to the intersection being out of 
range. 

C Rawlinson has come up with a 
fishy little program for the Sharp 
PC- 1500 - program 2. 

If Roy Sirl will step forward and 
give us his address he will receive £6 
for program 3. 



m 



x C l 



n m 



>a + b 
'n 



x! 



were C* = 

y y!(x y>! 

To run it press 2nd inv c.t. 

RST 

a ST0 4 

b ST0 5 

ST0 6 

STOI 

R/S 
After a minute or two the required 
probability appears. The formula is 
most useful when applied to a pack 
of 52 playing cards. In this case a, b, 
m and n have the following meaning. 
a is the number of cards you want. 



m 
n 



Program 2. 


It is remarkable how the non-technically-minded are more impressed by simple programs than by the 


most complex and difficult ones. This one never fails to amuse the uninitiated. After the Print statement in lines 20, 


30 and 40, 


a fish swims lazily across the display. 




[&• 


wfilT 188 




20: 


PRIHT '■ T HI3 is wha* ypy set' ; 


3 sr--3.o*s :> 


30 : 


PRINT for usif'rs a." -; 


? 3&3C*=> 


40: 


^RINT ■ LIQUID crystal display" E 


2 spaces) 


56- 


■: is 




50: 


wait a 




?&'- 


FOR C = Tu 155 




30 •' 


SCURSQR C 




98- 


GPRINT £5; 34; 62; 28; 23; 28; 23; 62; 62 •' 6 
127, 127; 127; 127, 127: 127; 127 




180: 


GPP. I NT 1 2 ?; i 27 ; 58 .; 61 ; 28 ; 8 ■'. 3© RND 


190 PRODUCE T.-iE FISH) 


113 


3CURS0R C 




120: 


GPRINT 




150 


GCURSOR 8 CIT IS NOT OBVIOUS WHfil 


":"^ESE 7*0 LINES DO, 


148 


GPRINT 0;©;8;@;0;0 but trv it v 


•ITHOUT AND SEE 


150: 


NEXT C 




ibtf 


END 





b is the number of cards you do not 

want, 
m is the number of cards (of the kind 

you want) that you want. 
n is the number of cards you take. 

For the probability of three kings 
in a pack of 52 cards, including four 
kings in 10 draws, 
a = 4, b = 48, m = 3, n = 10 
P(a,b,m,n) = 0.0186167. 

The TI-57 docs not have a 
factorial button so this is the 
function of subroutine 0. The 
subroutine also correctly gives 0! x 
1 . The program is written without a 
subroutine to calculate the 
combinations to, paradoxically, save 
space. Instead there arc nine calls of 
the factorial routine and some 
juggling with the memories. The 
program can be applied to bridge, 
poker or other card games. For 
instance, what is the probability in 
bridge of being dealt all four aces? 
Here a = 4, b = 48, m = 4, n = 13 
p(a,b,m,n)- 0.00264 
this is about one hand every 380 
deals. 

I have compiled tables of the prob- 
ability of getting x cards out of y 
cards that 1 want (x y) for y up to 12. 

We had a very lively letter from 
New Zealander Henry Kalkner who 
has some harsh things to say about 
all programmable;, and seems to 
prefer his Casio 602 to the 702 
which he later bought. In his spare 
time he appears to be the musician 
for the City of Auckland Morris 
dancers — is he honest or are wc 
naive? He says that he finds the 
music adaptor invaluable for some of 
his songs. Enter the Cloggies. 

Finally — this month's program 
challenge. Write a program to cal- 
culate the number of people needed 
in a group before there is a 
probability of 60 percent for any two 
of the people to have identical birth- 
dates. 

{continued on next page! 
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FINGERTIPS. 



(continued from previous page) 

Program 3. The 71-57 probability 
program. 

Key Loc 

RCL 4 00 

SUM 3 01 

SBR 02 

ST0 2 03 

RCL 5 04 

SUM 3 05 

SBRO 06 

2nd Prd 2 07 

RCL1 08 

SBRO 09 

2nd Prd 2 10 

RCL 6 1 1 

SBR 12 

2nd INV Prd 2 13 

RCL 3 14 

SBRO 15 

2nd INV Prd 2 16 

RCL 1 17 

INV SUM 3 18 

RCL 3 19 

SBRO 20 

2nd Prd 2 21 

RCL 6 22 

INV SUM 1 23 

INV SUM 4 24 

RCL 1 25 

INV SUM 5 26 

SBR 27 

2nd (NV Prd 2 28 

RCL 5 29 

SBRO 30 

2nd INV Prd 2 31 

RCL 4 32 

SBRO 33 

2nd INV Prd 2 34 



r 

Code 


334 


343 


61 


32 2 


335 


34 3 


61 


39 2 


331 


61 


392 


33 6 


61 


-39 2 


333 


610 


-39 2 


33 1 


-34 3 


333 


610 


392 


336 


-34 1 


-34 4 


331 


-34 5 


61 


392 


33 5 


61 


-39 2 


334 


61 


392 



Key Loc Code 








RCL 2 35 33 2 


HR4 


mi 




RtS 36 81 


m Hinl 


SSBPi 




RST 37 71 


ftRi Hinl HinS Hin5 


BSBP2 




2nd Lbl 38 86 


Hin6 


esBPi 




STO 39 32 


HR? Hin6 


SS3P: 




2nd Lbl 1 40 88 1 




HSBP2 




RCL 41 33 
X 42 55 
2nd Dsz 43 56 


mi 

m «in5 


SSBPi 

asBPi 

8SBP2 




GTO 1 44 51 1 


s 




2nd x = t 45 66 


HR4 


8SBP1 




CLR 46 15 


8R6 Win? 


ase?i 




1 47 01 




8SBP2 




48 85 


m 


8SSPi 




INV SBR 49 61 


m Hin4 


6SB?i 

6S8P2 




Cloggies' program. 


■ 


*** p ! flR3 


UvU'< l 




Riftfi Hiafc ffinS ¥M m 


fcSBPi 




8R4 iiinS RinS Hijtf fiC 


HIT 




Jlifij 


S3BP2 




m HinS Hin5 Hin4 J*J P0 
Hft2 «in2 Hin5 Hin4 ^ { 

ij;.? 3 ssbpi 

W 6SBP1 


fiC 








REH98V LIST 




nF= ?. 




Z -- BSBP2 

J*™ eSBPi 


85= 48. 
H8= 54, 




*£*■. ssen 


life si. 




K5 Rml SSBP2 


36= b4, 




flRl rlinl King Hin5 g$BPi 






KM 8SBP! 






kl Kin* Bin5 h*i»i gBP? 


ar- ft? 




Kin6 «in7 HinS Hinl *>SBPi 


22= ??. 




Sin4 Hm3 3SBP1 


Hi- 113. 




6SBP2 


H8= 6. 


■ 




As a reader of Vow Computer you'll agree that every issue is an invaluable reference. 

To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use. 

To order your binder complete the coupon below and return it to us, with your cheque. 
Prices, including VAT, postage and packing, are as follows: 

UK £3.45 

Europe £4.00 

Rest of the World £5.00 



To: General Sales Manager, Room 108, Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS, England. 

Please send me Your Computer binders at £ each. 

I enclose my cheque/ postal order for £ made payable to IPC Business Press Ltd. 

Name 

Address 
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PEP 



THE PROGRAM ENHANCEMENT PACKAGE FOR 

THE ZX81 (16K) 

A suite of easy to use machine code routines designed 

to transform your Basic programs. 

■ DEFINED SCROLL REGION 1 line to whole screen 

■ SCROLL up or down ■ FILL SCREEN any character 

■ CHANGE BACKGROUND ■ CHANGE FOREGROUND 

■ INVERSE VIDEO ■ FLASH SCREEN 

■ CLEAR SCREEN without changing print position 

Supplied on tape with a 6K DEMO PROGRAM 

and a FULL instruction booklet 

ONLY £5.95 Incl. p & p 



SEND TO 




& 




SOFTWARE 



34 BOURTOM ROAD 
GLOUCESTER GL4 OLE 



GOLF OK) 

A bill feature game for 1 or 2 players 

9 or 18 hole course to test your skill 

Fantastic full screen graphics with 

rough, bunkers, trees, water 

hazards, fairway and the green 





ONLY £3. 75 



BOMBER (5K) ^< 
Destroy the enemy city in this all 
action machine code game. Beware 

the cities defenders fight back. 
Complete with high score feature 



MINEFIELD I5K) 

Guide your tank to safety. Hidden 

mines will explode on contact and 

send you back to the start. With only 

nine lives to play with you must 

remember your route so far 





SPOCX: "Computer! Calculate the value of Pi to ten thousand decimal places*. 
COMPUTER "Working . . ." 

CAN YOUR COMPUTER SPEAK? 

The WIDEBAND SPEAKEASY speech synthesiser adds voice 
response to any computer with a parallel port including PET, 
ZX-81.VIC.BBC. ATOM, HORIZON etc. 



for Only £69 + vat 

* UN LI MITFn VOCABULARY 

* EASY TO PROGRAM 

~ LOW MEMORY OVERHEAD 

* COMPLETE MANUAL WITH 
DICTIONARY, SAMPLE 
SOFTWARE AND TUTOIUAL 
ON SPEECH PRODUCTION. 



Also includes high flux speaker and power supply, all housed in high quality wood 
cabinet, wah volume control and rear pitch control 

Programmed with simple phonetic codes Apart from the obvious applications o! 
voice response in manufacturing, testing, blmd terminals etc., this product also 
teaches » Great deal about linguistics and speech production. 

Software is available in BASIC and Z-80 and 6502 assembly for direct input in 
PHONETIC SPELLING closely related to the ARPABET international phonetic alphabet 

For your nearest dealer contact: 

CA^faU WaOWaTiU PRODUCTS. CAMBRIDGE RD., 
ORWELL, ROYSTON, HERTS. TEL: 0223 208017 

A subsidiary of Sands- Whiteiey Research and Development 




2X81 & 16K 

THE TOMB OF 

DRACULA! 



ii'JJ HORROR 



m 



\ 



ADVENTURE GAME! 



Occupying over 13 Vi K of memory, a superb 3D graphics 
adventure game for the ZX81 with 16K RAM, for only 
C3.95! Enter Dracula's tomb at 30 minutes to sunsent 
... wander through the tomb's pre-mapped 300 vaults 
in search of the fabled Vampire's Treasure ... pick up 
valuable silver stakes and use them to defend yourself 
against the lurking horrors . . . ghouls, zombies, pits of 
primaeval slime ... See them all on the ZX81's plan of 
the tomb ... when it will let you! Take a chance on a 
Mystery Vault ... if your dare! And all the time the 
minutes are ticking by to sunset . , . when Dracula rises 
from his coffin and comes after you! EaCH of the 
infinite levels of the tomb has its own 300 vaults ... go 
as deep as you like, the Prince of Darnkess will seek you 
out in his blood-lust! WARNING: people of an 
exceptionally nervous disposition should play this game 
only during the hours of daylight! Special facility 
enables a game in progress to be saved on tape so you 
can continue it whenever your choose. 

Price of only £3.95 includes ready-to-load cassette with 
library case and inlay, full instructions, postage and 
packing. Order today! Money refunded if not delighted! 
Send cash, P.O. or cheque to: 

MOVIEDROME VIDEO (DEPT. YC3) 
19 Leighton Avenue, Pinner, HAS 3BW. 



ISYOURZX81 + 16K 

PROGRAMMED FOR 

PROFIT? 

Or is it just another toy? 

Todays Successful Business Man requires Fast, Accurate and 

Up To The Minute Information about his business to assist him 

to make the correct decisions to plan his company's growth and 

profitability. 

WOULD YOU KNOW THE ANSWERS TO THESE 

PROBLEMS NOW? 

•What is my Monthly Income over the next year? 

•What are my Future Cash Requirements? 

• How are my Costs rising eg. Sales, Materials, etc. 
And how will they effect my Profitability? 

•What are the Trends in my business and where will I be if 
they continue? 

• How can I test my Future Projects and Plans to find out 
their implications on my business? 

• How can I convince my Bank and Creditors that my 
Forecasts are not just Guesses? 

• How can I do all this easily from my normal business 
records and accounts with no special knowledge of 
Maths, Business Techniques, or Computing (other than 
how to operate my ZX81I? 

HOW MANY TIMES HAVE YOU WANTED THAT 

TYPE OF INFORMATION TO HAND? 

The answers to these problems and the relationship they have 

to your business are now available to you as often as you 

require with the use of your ZX81 and a specially created 

program for the business user. 

THIS POWERFUL (over 500 lines), BUT EASY TO USE 

PROGRAM was created by a Business Consultant with over 30 

years experience of small and medium size business problem. 

THE PRICE OF YOUR PEACE OF MIND = £15 

Complete with professional grade cassette, instruction manual, and input charts. 

Cheques or P. O. $ to: 

P.R. Herbertg M.B.I.M. The Consultancy, 

13 Greenend Close, Spencers Wood, Reading, RG7 1EH. 
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Stonechip Electronics 



PRODUCTS FOR VIC-20, SPECTRUM, ZX81 




ZX SPECTRUM OWNERS 

UPGRADE YOUR 16K SPECTRUM 

TO A FULL 48K WITH OUR 

FULLY ASSEMBLED AND GUARANTEED 

MASSIVE 32K RAM MEMORY 
EXPANSION 

EASILY FITTED INTERNALLY. SUPPLIED WITH FULL 
INSTRUCTIONS 

£39.95 



SPECTRUM ECHO 

MAKE FULL USE OF YOUR SPECTRUM'S SOUND 

FACILITY BY AMPLIFYING IT! ENABLES LOADING AND 

SAVING TO TAPE WITHOUT SWITCHING LEADS 

NO ADDITIONAL POWER SUPPLY REQUIRED 

OTHER FEATURES INCLUDE: 

* TONE AND VOLUME CONTROL 

* AUDIBLE CUEING FACILITY 

* DIN COMPATIBILITY 

* ATTRACTIVELY CASED 



OWNERS 

Fully Assembled, Cased and Guaranteed 

MASSIVE 16K RAM MEMORY 
EXPANSION 

PLUGS DIRECTLY INTO YOUR VIC-20 OR 
MOTHERBOARD 

£39.95 

EXPAND YOUR VIC-20 WITH 



Tandem 



£23.50 



SPECTRUM CONVERTER 

ALLOWS USE OF ZX81 ADD-ONS WITH YOUR NEW 

SPECTRUM 

SIMPLY PLUGS INTO YOUR EXPANSION PORT WITHOU" 

INHIBITING ITS USE 

£15.00 



ZX81 USERS 
THE ZX- PANDA 

UNIQUELY EXPANDABLE 16K RAM 
PACK 

EXPANDABLE INTERNALLY BY PLUG-IN MODULE TO 

FULL 32K 

ATTRACTIVE CUSTOM MADE CASE CONTOURED TO 

REAR OF ZX81 FOR MAXIMUM STABILITY 

COMPACT SIZE. LED POWER INDICATOR 

COMPATIBLE WITH MOST EXPANSION SYSTEMS 

2X-PANOA 16K EXPANDABLE ROM £25.00 

ZX-PANDA 16K EXPANDABLE MODULE £19.95 

OR FULL 32K EXPANDED 



3 + 1 EXPANSION UNIT 

FOR USE WITH MEMORY AND GAMES CARTRIDGES 

MORE THAN 1 UNIT CAN BE USED IN TANDEM TO GIVE 

EVEN MORE EXPANSION 

INCLUDES ROM SOCKET 

PLUGS DIRECTLY INTO YOUR VIC-20 EXPANSION PORT 

ATTRACTIVELY CASED 

£34.95 
ZX81 KEYBOARD 

KEYS WITH POSITIVE CLICK ACTION AND PROTECTED 

LEGEND 
AUTO REPEAT FACILITY 
FITS DIRECTLY ONTO YOUR ZX81 WITH SIMPLE PLUG- 
IN CONNECTIONS TO EXISTING SOCKETS 

£24.95 

SEE US ON STAND 214 AT PCW SHOW 




GIANT PANDA 



£39.95 



PLEASE SEND ME: 



I enclose £ . 



NAME 

ADDRESS 



YC9 



Send now to: 

STONECHIP ELECTRONICS, 

UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY, 

SURREY. TEL: (0276) 681131 

MAKE CHEQUES OR P.O.'s PAYABLE TO: STONECHIP LTD 



ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED 

ALL PRICES FULLY INCLUSIVE 

ALLOW 28 DAYS DELIVERY 
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SOFTWARE FILE. 



Software File gives you the opportunity to have your programs, ideas 
or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them, and specify the memory they require. Mark your letter clearly 
for Your Computer. We will pay £6 for each contribution published. 

Landscape 

Garry Owens, 
Leamington Spa, 
Warwickshire. 



In this ARCADF.-type game for a 16K ZX-81 
you are in conirol of an aircraft, ihc symbol >, 
flying over a mountainous landscape. Ground- 
based forces are firing missiles, letter As, at 
you and you must destroy the missiles and 
their fuel dumps, Qs, with your laser cannon 
and bombs. 

Displayed at the top of the screen arc your 
score and number of aircraft left — you start 
with five. You score 10 points for destroying a 
missile and 50 points for hitting a fuel dump. 
You lose a life if your aircraft is hit by a missile 
or if you crash into the mountain. 

The control keys are: 

6 — moves the aircraft down 

7 — moves the aircraft up 

8 — thrusts forward more quickly 

9 — drops a bomb 

— fires a laser cannon. 



This program is based around eight 
machine-code subroutines: 

16800 to 16854 control movement of aircraft 

16857 to 16914 fire laser cannon 

16915 to 16952 drop a bomb 

16955 to 16989 scroll main part of display right 
to left 



16992 to 17080 
17100 to 17180 
17190 to 17328 

17335 to 17348 



draw the landscape 

increment score by 10 

move bombs down and missiles 
up 

check no missile has hit air- 
craft. 

The routines are called from a Basic 
program. Lines 1 to 3 use the machine-code 
routines and data; lines 4 to 90 the initial- 
isation; lines 100 to 200 the main game; and 
lines 400 to 610 the crashing routine. 

Bytes 16514 to 16720 arc used as storage 
and data by the machine-code subroutines; 
16514 to 16517 store the score; 16518 and 
16519 hold the addresses of the aircraft on the 



screen; 16520 and 16521 hold the addresses of 
the next data item for the landscape-drawing 
routine; 16522 is the time since the last A was 
placed on the screen; 16523 is the time since 
the last Q was placed on screen; and 16526 to 
16718 deal with the data for the landscape- 
drawing routine. 

To set up the routines enter fast mode and 
enter as line 1 a Rem statement of 278 zeros — 
eight whole lines plus 22. Then Edit line 1, 
rub out the line number and change it to 2, 
add 10 more zeros and press Newline. Edit 
line 2 and make it line 3. Peek 16792 should be 
118. Peek 16800 should be 28 and Poke 
16800, 128 should put an inverse space just 
after the Rem in line 2. 

Now type in the short Basic program in 
program 1. This sets up the data for drawing 
the landscape. Run and then delete lines 10 to 
60 and add program 2. This program Pokes 
the hexadecimal values of the machine-code 
routines — programs 3 to 10 — into the Rem 
statements. You had better save the program 
now to stop it accidentally disappearing into 
thin air. 

Now add the lines in program 1 1 . This is 
the final program. Save it now or you may 
regret it later. Run it in slow mode and see 
what happens. If it crashes go back and check 
that the machine-code routines are correct 
using a disassembler such as that suggested by 
Chris Lam in the May 1982 issue. 



Program J. 

10BLET LS = "^668SCE£GCC8666S'<&a& 
4246S4£46364.24.63CEGIECR(3SSefteJSee 

flEGeEC8fl3fl366*"l66e6i5 
6flflCfl8flCE63S86*4aa4i5 
fiCECaCGC3IGCE24CftESG 
2ECR333GECP.R336&4246 
422BB" 

TO LEN l_* 

L*<2O0 
S25+L,CODE LiiLl -;:t 



S03«38Sia633 

i*88S468B463 
SCaERCSR6S4S 
56R8CRCCGEC8 
aa FOR L«l 
25 REM LEN 
30 POKE 16 
4.0 NEXT 



Program 2. 

30OO PRINT "START fiDDRESS?" 

SO 10 INPUT X 

9030 LET R*="" 

9Q30 IF A**"" THEN INPUT ft $ 

•=■035 IF RS = "S - THEN GOTO 9100. 

?340 SCROLL 

9QS0 PRINT P.SC TO 2) 

9060 POKE X.. 16*CODE RS.+-CODE ft* f2 

) -476 

9070 LET XaX+i 

3030 LET R*=R*(3 TO J 

9090 GOTO 9030 

9100 SCROLL 

9110 PRINT "FINISH ftDDRCSS ";X-7. 

9120 STOP 



Program 3. 












STRRT 16300 










2R 


•5 6 


4.0 


36 


©O 


3fi 


36 


4.0 


CC 


6F 


20 


04. 


11 


21 


00 


19 


CB 


67 


20 


04 


11 


OF 


FF 


19 


7E 


FE 


00 


30 


09 


36 


12 


01 


00 


00 


22 


G6 


4.0 


C9 


FE 


SO 


20 


09 


2ft 


36 


4.0 


36 


12 


01 


00 


00 


C9 


01 


01 


00 


C9 












FINISH 


1&SS4 


Program 4. 












STRRT 16857 










OR 


26 


4-0 


CB 


4F 


CO 


2 P. 


36 


*ja 


06 


IB 


00 


S3 


7E 


FE 


o® 


28 


IB 


FE 


03 


C3 


FE 


26 


36 


00 


CC 


CC 


42 


FK 


26 


ce 


FE 


36 


20 


14 


CS 


06 


05 


CO 


CC 


42 


10 



FS 


CI 


C9 


36 


16 


CS 


06 


7F 


Xfl 


FE 


CI 


36 


00 


10 


D2 


C9 












FINISH 


16914 








Prog 


ram 5 












START 16915 










3ft 


26 


40 


CB 


57 


CO 


2R 


36 


40 


11 


32 


00 


19 


7E 


FE 


26 


CC 


CC 


42 


C8 


FE 


36 


20 


oa 


06 


OS 


CD 


CC 


42 


10 


FS 


C9 


FE 


08 


C3 


36 


IB 


C9 










FINISH 


16952 








Program 6. 












STRRT 1695S 










2ft 


36 


40 


36 


00 


2R 


0C 


40 


11 


44. 


00 


19 


06 


IS 


CS 


QS 


IF 


~e 


2B 


77 


23 


23 


10 


F9 


23 


23 


CI 


10 


Fi 


3><q 


36 


4© 


C3 


So 


41 










FINISH 


16939 


Program 7. 












STRRT 1S992 










2fi 


ii 


40 


7E 


33 


22 


33 


40 


FE 


SO 


so 


09 


01 


SE 


40 


ED 


43 


S3 


40 


20 


EB 


S3 


0C 


40 


11 


62 


00 


19 


11 


31 


00 


06 


15 


36 


00 


19 


10 


FS 


11 


OF 


FF 


47 


-34 


03 


19 


10 


FB 


3R 


3fl 


40 


FE 


04 


20 


0B 


E5 


36 


26 


21 


3R 


40 


36 


00 


El 


^9 


04 


3C 


32 


Sfl 


40 


3fl 


SB 


40 


FE 


OP 


20 


03 


36 


36 


21 


8B 


40 


36 


00 


C9 


3C 


33 


SB 


4.0 


CS 














FINISH 


17030 



Program 8 












START 1 


7100 










E5 


F5 


C5 


3R 


32 


40 


CS 


01 


32 


32 


40 


FE 


26 


20 


2F 


3E 


1C 


32 


82 


40 


3ft 


S3 


4.0 


C6 


Ol 


32 


33 


4.0 


FE 


26 


20 


IE 


3E 


1C 


32 


S3 


40 


3ft 


34. 


40 


CS 


Ol 


32 


84 


40 


FE 


26 


20 


0D 


3E 


1C 


32 


64 


40 


3ft 


35 


40 


C6 


01 


32 


ss 


40 


2ft 


0C 


40 


33 


11 


ss 


40 


03 


04 


1ft 


77 


23 


IB 


10 


Fft 


CI 


Fl 


El 


C9 
















FINISH 


17130 


Program 9. 












STRRT 17190 










2ft 


OC 


40 


11 


FS 


02 


19 


28 


OS 


15 


C5 


06 


20 


7E 


FE 


00 


23 


35 


FE 


03 


28 


31 


FE 


IB 


20 


20 


ES 


36 


00 


11 


22 


00 


19 


7E 


FE 


00 


20 


04 


3S 


IB 


13 


1C 


FE 


08 


23 


Ffl 


FE 


26 


CC 


CC 


4.2 


3© 


CO 


23 


OF 


FE 


36 


30 


08 


CS 


06 


0S 


CD 


CC 


42 


10 


FB 


CI 


38 


00 


El 


2B 


10 


C3 


23 


CI 


10 


SC 


23 


23 


06 


15 


C5 


OS 


•3fi 


7E 


FE 


26 


20 


23 


ES 


36 


00 


11 


OF 


FF 


19 


7E 


FE 


30 


23 


16 


FE 


IB 


30 


07 


CO 


CC 


42 


3© 


O0 


IS 


08 


00 


00 


00 


00 


win 


00 


00 


00 


00 


3© 


26 


El 


33 


10 


D5 


11 


17 


00 


19 


CI 


10 


CB 


01 


00 


00 


C9 












=TNISH 


1732S 








(continued on next page) 
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SOFTWARE FILE 



15 POKE 1652©, 14-2 

16 POKE 15521,64. 

17 POKE 16522, RND*3 
as POKE 16S23,BND*3 

28 LET OF=PEEK 1«396+S36*PEE>:. 
L6397 

34- REM **UINE a5,UITH CREDIT ft 
ND THBNKS TO T . GILBERT t FEB .. 62 i «•# 

QS POKE 164.1.S.O 

30 PRINT RT Q.4-; "©1 



(continued from previous page) 
Program 10. 

= T«RT 2.-7335 

3R as 4-0 ?e re 12 01 

30 0<3 C« 01 01 00 C9 



Program 11. 

"+334. 

-BRUM » *■ \C) G . OUEN . JUNE I'SSS** QO POKE 16S13 . 5P-256* INT 

5 LEX C=0 •^1 

6 RRNO 95 POKE 16519, INT (SP/256i 

IB FOR 5 = 16514. TO 1651? 1©0 IF INKEV* = "«'* THEN IF tUSP. 

11 POKE S. 28 16955) OR tUSR 16992 AND ©> THEN 

13 NEXT S GOTO 4.00 

13 PRINT RT 0, 0; "0O00"; RT O.^.^l J.10 IF USR 1SS00 THEN GOTO AO& 
"8" 130 LET M-USR 1S6S7+USR 16915 




(SP/S 



135 IF USR 17190 OR USR 16955 T 
HEN GOTO 4.00 

14.0 LET MiUSR 16992 

ISO IF USR 16300 OR USR 17 19© C 
R USR 17335 THEN GOTO 4.00 

160 IF PEEK <PEEK 16S^U+2S»»P«e 
K 16521) »11 THEN GOTO SCO 

190 GOTO 100 

400 LET SP=P£EK lSSlS+2S6ftP£Efi. 
16519 

4.10 POKE SP,14.6 

4.3© 1_ET C-C+-1 

4.35 PRINT RT 0,31. S-C 

-14.0 IF C=S THEN GOTO S00 

±4.5 FOR S=2 TO 22 

4-50 PRINT RT S,«;" _ 

455 NEXT S 

4.60 GOTO 75 

5O0 POKE 16520,14.2 

510 POKE 16521.64- 

520 GOTO 100 

600 PRINT RT 10, S, "6RME OVER" 

8999 STOP 



Life expectancy 



Bharat Pate!, 

Shaw, 

Oldham. 



ws~m 



I. in i-xpi-ctaw.y runs on a Vic-20 without 
any additional memory. It is made up of Print 



statements and is very easy to follow. If any- 
thing is printed that does not answer a 
quesrion, a message is given to repeat the 
correct answer. There are some unusual marks 
in the program listing; these are only graphic 
symbols — they provide capital letters when 
run — and are obtained via the Shift key or the 
Commodore flag. 



The program asks you many questions on 
your daily life and activities and at the end the 
computer will produce an expected date to 
which you should live — it also tells you if 
3'our habits are so bad that you should be dead. 
The questions go into detail about your fit- 
ness, age, family, whether you smoke — and if 
so how many a day — and many other things. 



I REWUFE -JMCTONCV* 
ntlKTCW* 14) 

3 L»1G0 

3 »1KT-X 

10 fTlHTWseei PvEftSE" !NPUT!« 

20 PR!NT"«0E PLE*SE" ! I IP».IT»C€ 

25 PR!HT"3" PRINT" "!t<T-*P£ YOU -EMftLE OR ^E'-PPIMT" PRINT"* \ Oft 

17 [Mptf 

28 lF!E*--M"THEt«l.Er?£-$? 

■■-- 1=£E*--F"1H£H£T'- 

IW MtlKT- S IJUP *IRTHW»V. *->;.< 

110 FP1HT* UftS !H -BIRTH FCfti-lTOSOOO HEJTTI 

200 ppiHT-rr-.* m you MflppiEP". inputv* 

210 !FY*»-V"ORV<-"V£S"TH£!)L£T 1-1.-1 I )T0220 
'212 lFY»"*M-QRV*-*HCr rHEN220 

?-|3 IFVt -•:-.= !. • - iWEB^TANti - fCF'J- 170»V00 i«XT GOT0200 

220 PPIMT'D*." F*INf#fiE WU -ICH OR "OOP Oft -.JDDLEC R-P-rl > 
230 If^.TF-r 

240 IFR»"-R-0RR»-*P" thEmv.ETL-l-2 OOT0250 
_J- IfH-"M-T»CliLETL"'L-l OoT.- 

243 lFRi:. "P'THBMUHT' "OH'T LtOERiTiVO - FCP^ 1 T02030 NE T GOT 0220 
250 »Pl«t-.1 ♦*£ VOU OVEPHEIOHT- PRINT PRINT ' ' OR ,> 
2*0 INPUfttt 

270 IFW*-"VORW*--v£L- TKEMi.ETL-L-l <OTu280 

272 I*-* ■- -eHPftlNT" "OH'T ua€PST«4D" F«ftft»iT02000 l€XT C0TO2S0 
2*0 FC[KT".7* 

2SO PRINT" -0 VOU E^RCIIE 0F1EM" F*IN!'" PPIHTVl-UKftvS r- EVER 
IMEi-- 
300 li^lTEx 
310 IFE:-: • 2 ThEHLETLM.-! O0T033O 

■ 3 ThENlETL-L-0 00T032O . 

;"C:::MTtct*pinT" -on i utirersTAJur F15pyr-.TCG0001t.yT ooto2s© 



. --- 



330 PR1MT\T PRINT— VOU 

340 PRINT" 3-/EVEP" 
350 tf^-UTO 



PliiX" PFKrr-" PPINT-'l-NOieiWTELV 



2-EftVILV 



3eO IFI»2THEt*.ETL-L-l OOTO*00 

370 IFT>lTHEH.ETL«1--d 60TW00 

3» IFOO3TH0«tIHT" "OH'T UHBCRSTftO" F0PW-IT020O0 HECT 00T0330 

400 PPIMT'.T PRINT— VOU SMOKE* I OP , ) 

4|0 INPUTSM* 

420 !F$H*--VOR<**« ,, VE$"T«M.eTL.L-l 00T0422 

421 IFSfl*0"N*Th©(PRIMT" "ON'T UNDERSTAND" =F0RSO"lT02©00 HE>rT OOT0400 

422 IF«W«"V*ORS«*-"VES- TMENPPINT PR1HT" OH MflHY A DAV; -IMRUT HH 

423 IFHH>20Tk*NLETL-<.-2 

424 IFHH<20THEMl.eTU*L-l 

429 IFHH>50THENL£TL«l.-2 

430 RRIHT-3-RRIHT- *RE VOU OFTD) ILL" PRIHT-- RRIHT" . I OR f 
440 1NPUTIL* 

450 IFILt'-'Y-ORll.t-'VES'THEH UETL-L-5 00T0455 

*51 IFILtO-N-TMEHPRmT" "OM'T UHDRESTWiS" FOR>:» : T020O0 NEXT 0OT043O 

453 PRINT-D" 

460 PRIKT PRIKT* *R£ VOU OFTE{4 TESSE" PRINT" PRIKT" iV OP N) 

470 INPUTT* 

490 IFT*«-V"ORTt-"VES" THENtET U-L-l COT--: 

485 IFTfO-"H-TMEnPRIWT- -OH'T UKt€F-STflHD" FOR3flX-lT02000 MEXT GOT0455 

4&S V0L«3S87S 

49« P0KE36S78.15 

500 PR1HT--T FORW-125T0140 PC*E36«7?.W POKEVOL- 13 ROKE3<«73.2SO:FOM>lTC 

100 MEXTO 

503 POKE3»87«-e:NE:rrw 

510 P0KE3687S, 121 

520 PPIHT"»»»»*!LIFE -XPECTFfiCY9'*« 

530 PRINT "PRIKT 

340 >K»t'L/'10e>»S£ 

550 XI -XX 

360 PRINT- tt) MUX LIVE UNTIL "Xt" Y£«« OLB " • 

570 X3»lHT<XX-ftOE^ 

380 IFX3<8ThEnPRIHT- PJ SHOULD WWg EEE»i BURIES— BY MOM " DJD 

390 PRIHT"»»«*»*««»*««»*-«»-»*»*a 

eOO PRIHTPRINT PPIKT-BIHEREFORE YOU SHOULD LIVE UNTIL ":<3 • MORE 

YEARS * 
RGP0V. 



Change of memory 



ms^m 



Gavin Warren, 

Redbarn, 

Hertfordshire. 

WHENTHE Vic is expanded to have more than 

8K of RAM, the system reshuffles the screen 

and the start of Basic text, and this makes 

running any machine-code programs written 

for the unexpanded Vic impossible. 

To solve the problem I wrote a simulator 
program. The program changes memory size, 
sets the screen start to 7680 again and sets the 
start of Basic to 4096 as on the unexpanded 
Vic. 

If the program is loaded and run before 
using the desired program, no problems 
should be encountered. 

10 POKE 648,30 
20 POKE 36866,150 
30 POKE 55,0: POKE 56,30 
40 POKE 52.0: POKE 53,30 
50 POKE 643,0: POKE 644,32 
60 POKE 641.0: POKE 643,16 
70 CLR 

80 PRINT "(CLR) (BLUE)" 
90 POKE 36869.240 
100 POKE 43,1: POKE 44,16 
110 POKE 4096,0 
120 NEW 



Key routine 



P J Mills, 

Tongham, 

Surrey. 



mDZ) 



In MAY SOFTWARE File, G E Taylor gave 
some examples of the use of subroutines 
#FE71 in the Atom monitor. Since machine- 
code routines run far faster than Basic 
programs, it is best to obtain the fastest 
possible running speeds for, say, games, and 
then slow them down to the desired speed. 

This program will not only read the key- 
board, but also takes no action if # FF is 
returned in the Y register, and will reject all 
but the keys used by the program. The advant- 
age of the program is that it checks for the 
valid keys in the assembled program so it does 
not have to be re-linked every time an incorrect 
key is pressed. 

As an extra, the two subroutines will move a 
variablc-si?.cd cursor across the bottom of the 
screen in Mode 0. The keys I used were A and 
D. Remember that the value returned in the Y 
register is the ASCII value of the key minus 
# 20. A or D must be pressed before the 
cursor will appear on the screen. The program 
requires 855 bytes. 



5 Set space for labels 

7 Choosing of bat size 

10 Clear graphics mode 

15 Set up basic constants 

25-55 Read keyboard 

60-65 Set # 80 if A pressed 

7075 Set # 80 if D pressed 

85 Run assembled program 

90-100 Set up Gosub jump 

110 Rerun assembled program 

1000-1030 Move left subroutine 

1200-1230 Move right subroutine 

1010/1210 Rub out cursor in last position 

1020/1220 Reprint cursor in new position 

Here are the constants and variables: 

X nth cursor position 

Z n-1 cursor position used in right subroutine 

C n-1 cursor position used in left subroutine 

M May be changed, gives a very crude speed 

control 
QQ Assembler labels 
W Value returned from assembler program — 

also used in subroutine or Next loop 
E Calculated Gosub 

As there are some forward jumps in the 
assembler program the program must be run 
twice. Therefore once the screen goes blank, 
press Break followed by typing Old and then 
Run. 



90 YOUR COMPUTER. SEPTEMBER 1982 



SOFTWARE FILE. 



5 


DIM QQC3), PC-l; 


?5 


RTS 








7 


INPUT "BRT SIZE", T 


80 


3 








10 


CLEAR 


82 


PRINT *6 








15 


x = 20; z ■ 0; C * 0; M « l 


85 


LINK QQ0 








2S 


PRINT S21 


90 


W = ?#80; E - 


= 1000 + 


W 




25 


C 


100 


GOSUB E 








50 


:QQ0 JSR #FE?1 


110 


GOTO 85 








35 


CPV §#FF; BEQ QQ0 


200 


END 








40 


CPV @#2l; BEQ QGl 


1000 


X = X - <T + 


1); C = 


X + <T + 1> 




45 


CPV S#24; BEQ QQ2 


1010 


FOR 14 = 8 TO 


T; PLOT 


15, <C + W>,0; NEXT.; 


x = c - m 


50 


\RNV NO. OF KEVS CftN BE 


1020 


FOR W = O TO 


T; PLOT 


13, CX + W>,0; NEXT 




51 


\ CHECKED IN THIS WRV 


1030 


RETURN 








55 


JMP QQ0 


1200 


X = X + <T + 


1); Z = 


X - <T + 1> 




60 


:QQ1 LDfl G9; STR #80 


1210 


FOR W = TO 


T; PLOT 


15; <Z + W),0; NEXT; 


X = Z + M 


65 


RTS 


1220 


FOR M = O TO 


T; PLOT 


13; <X + W),0; NEXT 




70 


•QQ2 LDfl @200; STR #80 


1230 


RETURN 









The Pac-Man trail 



Chris Lam, 

Redhill, 

Surrey. 



j?m;iU:A 



This is a Pac-Man-type program for the 16K 
Spectrum. While playing you are constantly 



informed of your score, the number of lives 
you have left, and power. When you eat an 
asterisk — a power pill — it will boost your 
score by 10 and your power by 40. When your 
power is not zero, you can eat the ghost and 
gain 50 points. 

You have four lives and if you arc good 
enough, the game could last for ever. Lines 50 



and 55 detect the movement of the Pacman 
controlled by the cursor keys. Lines 220 and 
230 make the ghost follow you randomly. 
Depending on line 220, the Pacman is a (3> 
symbol and the ghost is a "c". 

Lines 1000 to II 50 can be changed to make 
the maze larger. You must also make appro- 
priate changes to lines 50 and 55. 



t=0 
LS 



i reh "prc-wrn" tS» Chris Laa 

2 LET powers©: LET £-£.=©.' LET 

3 BORDER S: PPP£R S: 2NK 0; C 



5 LET 11=4-: LET COVftt aft: LET 
qlx=15; LET Sly =10 

S PRINT ftT 1C,13; "LiV£S="; RT 

1,12; "Score = ";RT 2,i£; 'Power =" 

10 LET 1=1+1 

11 RESTORE iBftft 

20 FOR n=3 TO 1©; RE.^S> B$: PR J 
NT ftT n„l».;a$. NEXT n 

30 LET X=21: LET V=i7 

4-0 PRINT RT i^,lS; U;ftT 1„1C>S 
s;" "^ftT 2,19;poiner;" 

4-1 PRINT RT y>30 '"*": LET XX=X: 
LET YY=Y 

4-3 IF power <>© THEN LET power = 
power -l „ 

4-5 PRINT ftT 9W/9l«; OVER 1; "©. 

50 LET X=X* fINKEY$="3" RNf> X<2 
li - tINKEY$="5" RND X>ii) 

55 LET Y=Y+ f INKEV* = "55" RNJO Y<1 
73 - tI.NKEY$="7" RND Y>*> 

56 LET S$=5CREEN$ fY>Xi 

57 IF CODE S$=0 OR *CODE &*Ol:£ 
7 RND CODE S*<14-4-> THEN CO TO 10 


S3 IF S* = "*" THEN LET power =4-0 
: LET SS=SS+10 

50 IF S> = "/' THEN R£EF> ,?<5,4: 
LET SS=SS+1: LET C GVn X -C OUH t *1 

S3 IF COUnty 1=105 THEN CO TO 1 


64- GO SUB 200 

55 PRINT ftT YY/XX;" " 

70 GO TO 4-0 
100 LET X=XX: LET Y =YY : GO TO 5 
3 
200 REH move ghost 



210 LET 9 1.XX =9iS ; LET $lW=Sly 

220 LET fX=RND 

230 LET £»1X =9l.X * fr* > .5 RND 9i-X< 
x AMD QlX<21>-<rx>.5 RND 9 l.X > x ft 
ND G1X>11) 

24.0 LET gly=gly+(r:o,5 RND gly -: 

17>-«rx<-5 RND 9ly>4.) 

250 PRINT OUER 1; RT glyy^Ixx;" 
<jiy 

255 IF 9l.XX=X RHD 9lyy=y THEN G 
O TO 270 

255 IF glX-X f=t^i£> 9l9 s y THEN CO 
TO 270 

250 RETURN 

270 IF power <>0 THEN GO TO 300 

25© LET U = tl-1: IF i I =-1 THEN 
CO TO 290 

285 PRINT RT YY^XX;" " ; GO TO 3 



230 PRINT " Hard Luc*.* >''ou * re 

too slow Ha! Ha? Ha.*",- STOP 

30© REM Eaten Ghost 

301 LET power =© 

302 LET ss=ss+S© 

303 LET 9lx=15; LET Sly =10 
305 RETURN 

1000 DRTft 

1010 DRTft "3 *........ .3 

1020 DRTR "1 -| -I -| -| -| 

1030 DftTft "5 .1 

104-0 DftTft "i .J 

1050 DftTft 

1050 DRTft 

1070 DftTft 

108O DftTft "5 .9 *| .* i! f 

10C0 DRTR "| .5 -1 -1 -1 

1100 DftTft 

1110 DRTR 

1120 DftTft 

1130 DRTft 

1140 DftTft 

1150 DRTR 




Cartoon time 



J P Higgs, 

Gosport, 

Hampshire. 



THIS PROGRAM will give you an insight into 
the graphical possibilities of the BBC micro- 
computer. It starts in a living-room of a house, 
with a television in one corner showing The 
Space Programme where you are about to 



witness the take-ofT of an Apollo rocket into 
space. It lands on the moon's surface, takes off 
again, orbits the earth and plunges into the sea 
awaiting rescue. 

The program is designed for the B machine 
but with small modifications will be able to 
run in lower modes. Converters to lower 
modes should note that lines 50, 170, 320 and 
400 are where modes are set and text and 
graphic windows are defined. Sound has been 
incorporated for added realism. 
Line 50 makes the screen white by drawing two 



triangles and filling them in using the Plot 85 

command. 
60 to 70 give the room its walls and ceiling. 
80 to 100 draw the plush carpet on the floor. 
1 10 to 270 draw the television, door, picture, etc. 
Line 170 defines the text window — see VDU 

statements in manual. 
Line 320 defines the graphics window. 
330 to 380 are the calls procedures. The main 

body of the program. 
390 to 420 ends the program resetting windows. 
430 to 440 clear the television's screen. 

(continued on page 93/ 
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WHAT PEOPLE ARE SAYING ABOUT OUR . . . 

BBC MICRO GAMES 



"... I bought all your tapes to date 
for the BBC Micro and I think they 
are just super, especially STAR TREK, 
and the sound effects in CANDY 
FLOSS really made me sit up! Well 
done and keep them coming". 

J. S., Paisley 



"... I was very impressed, not only 
with the cassette, but also at the 
speed at which it came!" 

— R.L, Cheshire 



" . . . I must congratulate you on 
your MUTANT INVASION cassette. I 
have had it for two weeks now and it 
is really superb. Incidentally, 1 have 
beaten your high score of 4,500 — 
mine is 7,580! 

— S.L., Berks 



GAMES FOR MODELS A AND B 



CASSETTE ONE 
(i) STAR TREK. A superb version 
with 8x8 Galaxy, Klingons. Pha- 
sers. Torpedoes etc. 

<ii) CANDY FLOSS. A tremendous 
new game in which you run a 
candy floss stall on Blackpool's 
Golden Mile. But watch the 
weather and the donkeys! 

ONLY £5.95 inc. 



CASSETTE TWO 
Contains an exciting collection of 
games with music and graphics to 
keep the family amused for hours: 
HANGMAN (in which you can 
even enter your own category), 
KRYPTOGRAM, DICE, BEETLE, 
GRAND NATIONAL and MUSIC. 
ONLY £3.95 «nc 



CASSETTE THREE 
Contains, for the arcade fanatics. 
— MUTANT INVADERS. A brilliant 
new "Space Invaders" type game. 
Can you destroy the mutants be- 
fore they land and try to destroy 
you with their radioactivity. 

WARNING — VERY ADDICTIVE! 
ONLY £5 .95 Inc. 



CASSETTE FOUR 
Contains BREAKOUT. A terrific 
version of the popular arcade 
game. Practice your wall demoli- 
tion with 6 skill levels and 1 or 2 
player option! 

ONLY £3.95 Inc. 



GAMES FOR MODEL B ONLY 



CASSETTE FIVE 
Contains BEEBMUNCH. Our version 
of the record breaking 'Pacman' 
arcade game, and we believe one of 
the best versions available. Stun- 
ning hi-resolution colour graphics 
including multi-ghosts, tempting 
fruits, super points, screams etc. 
Liven up your micro with this tre- 
mendous game. 
ONLY £5.95 inc. 



CASSETTE SIX 
Contains SUPER HANGMAN. The 
special feature of this version is the 
hi-resolution animated man. Watch 
the expression on his face change 
as the noose tightens around his 
neck. Marvel at the detail of his 
clothing — but don't take too long, 
he grows very impatient! ! Contains 
many categories from educational 
to just plain fun! ONLY £3.95 inc. 



CASSETTE SEVEN 
Contains 3-D MAZE. Pit your wits 
against the computer's logic in this 
highly realistic graphical game. The 
computer sets up logical mazes (you 
choose the size). And then it shows 
the view you have of the maze in 3- 
D each step you take as you battle 
against the clock to escape! 1 I 
ONLY £3.95 Inc. 



ALL CASSETTES AVAILABLE NOW FROM; SINCLAIR (I. J. K. Software) 

(All our software is available before we advertise) 55 Fitzroy Road, Bispham, Blackpool, La ncs 



VIC 20 16K 



ZX81 



6 




SUBSPACE STRIKER ... It comes from out of nowhere 
and then vanishes back into the shadows. With your 
deadly Antimat torpedoes, you unleash havoc in the 
Federation spacelanes. 

STARQUEST ... A voyage of discovery and adventure 
in the cosmos. With the help of your onboard computer, 
you seek a habitable planet amidst the perils of deep 
space. 

ENCOUNTER . . . Would you know what to do if you 
were abducted by alien beings? In this game the space 
invaders play YOU! 

TRADER ... A Trilogy of full 16K programmes that are 
chained to give a fantastic 48K graphic adventure. As an 
intergalactic trader you seek your fortune and deal with 
some very bizarre customers indeed. 

Pixel games are a delightful change from the usual arcade 
rip-offs. Full screen animated graphics and good value 
too at only £9.50 for VIC 20 and £5.50 for 2X81 per 16K 
game. Trader is £10.50 for ZX81 only at present. Ask your 
dealer now or send to us for tapes by return of post. 



PIXEL 

Pixel Productions 39 Ripley Gdns., London SW14 8HF 




i^ 



spectrum ZX81 (30313 no/com 



Colossal Adventure 



16K/32K . . £8/£10 



The classic mainframe game "Adventure", 
with all the treasures and creatures of 
the original. And with 70 extra rooms! 

Adventure Quest 16K/32K . . £8/£10 

From the Great Forest, up Ore Mountain, 
braving fire , swamp and caverns on a 
quest against Tyranny. Face vampires, 
demons, wizards, 200- foot worms... 

Adventure games are fascinating. You 
enter English phrases and the computer 
acts as a window to worlds of magic. 

Every Level 9 adventure has over 200 
individually described locations and a 
game may take weeks to solve! Only our 
combination of data and code compaction 
allows so much to be provided. 

FREE P&P. NO VAT. Money back if unhappy. 
Supplied on TDK cassettes. Send order, 
describing your computer, or a SAE for 
full details of all our programs to: 

LEVEL 9 COMPUTING 

1^229 Hughenden Road, High Wycombe, Bucks/^ 
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(continued from page 91) 

450 to 600 are the re-entry Procedure and draw 

Earth and the rocket orbiting. 
610 to 650 are the wait Procedure, and delay the 

program for "s" seconds. 



SOFTWARE FILE. 



660 to 740 are the take-off Procedure and draw 
Cape Canaveral with its launch-pad and 
rocket, and after a 10-second countdown 
ignition commences. 

750 to 810 make the rocket travel through the 



void of endless space, forever coasting. 
820 to 950 draw the moon and make the lander 

craft descend, land and take-off again ready 

for its trip back to Earth. 
960 to 1070 create the final descent to Earth. 



MISTING OF HOQNLANDING OH TV By J.Riggs 


540 A=SINRAD(X)IK+H:B=CQSRAD(X)tK+L 


10 REM Hoonlanding on Television 


550 R0VEA,B:DRAN(A+2I.(B+2!:DRAN(A-2),B 


20 REN By J.P.Riggs 1962 


560 PROCwit (0.151 


30 RER 60SP0RT 


570 RCVEA,B:PIDT7, (A+2) , (6+2>:PL0T7, (A-2),B 


40 ON ERROR 60T0390 


580 K=Kt0.97 


50 H0DE0:H0VE0,0:SRAW0,lO24:PL0T8S,12S0,lO24:HDVE12S0,O:PLfJT85,0,0 


590 SQUND1,-15,RND(255),1:UNTILX>=305 


40 «OVE2OO ) 2OO:PLOT7,200 f B00:PLOT7,1080,S0O:PLOT7^1080,20O:PLOT?,2(K!,200 


600 ENDPROC 


70 HOVE200,800:PLOT7,0,1024:HGVE1080,BOO:PLQT7, 1280,1024 


610 DEF PROCwait(sl 


80 F0RX=0T01280 STEP5 


620 LOCAL S 


90 B0VEI,0:PL0T7, ((880/1280111+2001,200 


630 D=TIR£+( lOOts) 


100 NEXT 


640 REPEAT:UNT1LTIHE=D 


110 HfM300,200:PLQT7,300,600:PLOT7,475,600:PLOT7,475,200 


650 ENDPROC 


120 MOVE880, 620: PL0T7, 1000, 620: PL0T7, 1000, 500: PL0T7, 880, 500: PL0T7 , 880,620 


660 DEF PRQCr.akeaff:VOU5:HQVE895,250:PRINT; , N.A.S.A.' 


130 HQVE87O,63O:PLQT7,1Q10,63O:PLQT7,1O1O,49O:PLQT7,87O,49O:PLOT7,87O,63O 


670 FORX=806TOB08:ROVEX,195:!)RAKX,256:NEXT:NOVE808,245:DRAN812,245 


140 R0VE4?7,285:PL0T7,477,315:H0VE477,515:PL0T7,477,4B5 


680 RGV£82O,19S:DRANB3Q,26O:PLOT85,84O,l95:FORX=i0TOO STEP -1 


150 F0RX=0T04:R0VE(305+X),385:PLOT7,(3O5+X),389:NEXT 


690 PR0CMit(U:R0VE77O,305:PRINT■ ■;CHR$127;CHRI127;I:NEIT 


160 MOV£890,630:PLOT7,940,700:PLOT7, 990,630 


700 F0RX=0TQ25O STEP4:SCOLO,1:ROVEB20, U95+X!:l)ftA«830,(260+X) 


170 VDU4:VDU28,48,25,63,22:VDU5:GC0L0,0 


710 PLOT85.840. (i95+I»:S0UND0, -15, 100,2 


180 ROVE904 T 600:PftlNT; , Hoie , :R0VE90O,570:PRINT;*Si»eet* 


720 6C0LO T 0:R0VE82O, (195+1) :PLOT7,B3O,(260+X!:PLOTB5 ] B4O, (195+1) 


190 H0VE904.536: PRINT; •Ho«': VDU4: VDU28, 48,25, 63, 22:GCQL0, 1 


730 NEXT 


200 F0RX=1T09: MOVE ! 745+1) , 170:DRAM(765+X) , 100 


740 ENDPROC 


210 NOVE(lO26+X),17O:DRAII(1024tX),lOO 


750 DEF PROCinf light 


220 RQVE(790+X>,l70:DRAN(790+X),HO:ROV£{1045+X],180:BfiAli(1045+X),110:NEXT 


760 CLS:VDL<5 


230 6COLO,l:HOVE750,i60:DRAN750,350:PLOT85,!050,350:HQVE!060,360 


770 F0RX=770T01024 STEP5 


240 ORAH1060,170:PLOT85,750,160:PLOT85,1050,160:6COLO,0 


780 6C0L0,l:R0VEX,235:DRAN(X+70),250:PLOT85,X,265 


250 H0VE1050, 160:DRAH750, 160:DRAN750,350:DRAH760,360 


790 S0UND0, -15, 100,3 


260 DRAII1O6O,36O:DRAN1O6O,17O:DRA«1O5O,160:DRAN1O5O,35O 


800 6COLO,0:HO»EX,235:PLOT7, (X+70).250:PLOT85,X,265:NEXT 


270 DRAN750,350:ROVE!050,350:ORAN1060,360 


810 ENDPROC 


280 CLS:PR1NT* The"* Space'" Prograue" 


820 DEF PROCtoon: and 


290 PRINT" PRESS 'H"j:VDU5 


830 6CQ10,1;F0RX=-27TQ27 STEP0.8:R0VE895,165 


300 REPEAT:UNTIL6ET=ASCCH'» 


840 DRA«(SINRAD(I)t3O0+S9S),(C0SRAD(X)i3O0-70):SOUND0,-15,10O,l:NEIT 


310 IWVE0, 0: f 877=0: BC0L0, 1 : PROCc! ear 


850 VDU5:HOVE850,215:GCOLO,0:PRINT , ROON , :FORX=320T0225 STEP-2 


320 VDU24, 102, 103, *C3, M0, 600. 104, i3E, M ! 


860 SC010,0;R0VE870, a+2):DRAM870, (X+22):PL0T85,990, (X+22) 


330 PROCtakeoH 


870 DRAM890,X:PL0T85,870, (X+22):6COL0,hH0VE870,X:DRAW70, (X+20) 


340 PROCinf light 


8B0 PL0T85.890, (1+201 :DRAM890,X:PL0T85,870, (X+20) 


350 PROCtoonland 


890 SDUNDI,-I5,I00,1:NEXT 


360 PROCinf light 


900 PROC*3it(4):FQRX=235T0320 STEP2 


370 PRQCre.entry 


910 GC0LO,!:R0VE870,X:DRANB70, (X+20) :PL0T85,890, (X+20) 


380 PRQCspIash 


920 DRAN890,X:PL0T85,870, IX+20):6CQLO,0:ROVE870, (X-2! 


390 CLS:VDU5:eC0L0,l:(10VE865,280:PRIHT*THE":'1OVEB65.245:PRINT , EJ(D' 


930 DRAN870,(X+1B):PLOT85,890,!X+13):DRAN890,X:PLOT85,670, IX+18) 


400 VDU4:VDU28,0,31,79,0 


940 S0UND1.-!5,100,!:NEXT 


410 IFI15.0 


950 ENDPROC 


420 END 


960 DEF PROCspUsh 


430 DEF PROCc! ear :F0RX=771 TO 1024 STFJ>2:H0VEX,195:PL0T7,X,318 


970 CLS:F0RY=200T0216 STEP16:H0VE770,Y 


440 N0VE(X+1),195:DRAN(I+1),318:NEXT : ENDPROC 


9B0 FORX=?70T01020:H=SINfiAD!(X-770)l20)l6+Y:DRANX,H:NEXT:NEIT 


450 DEF PR0Cre_entry 


990 VC'J5:M0VE925,280:PRINT , NASfi , :H0VE925,255:PRlNT'rescue' 


460 VDU5:6COLO~1:HOVE770,318:PRINT; 'Re-entry 1 


1000 FORX=47OT022OSTEP-2:6C0L0,0:NOVE870, U+2!:DRAN870, (X+22) 


470 K=20:L=256:H=B95 


1010 PL0TB5.890, (X+22):DRANB90,X:PLOTB5,B70, (X+22) 


480 FQRX=0T0360 STEP10 


1020 6COLO,I:ROVE870,X:DRANB70, (X+20) :PL0T85,890, (X+20) 


490 A=SINRAD(IJ:B-CGSRAD(I) 


1030 DRAH890,I:PL0T85,870,<I+20):SOUNDI,-I5,(X-222),2:NEXT 


500 MOVER, L: DRAW (AtK+H),(BtK+L) 


1040 F0RX=OTO90 STEP8:A=(SINRAD(X-90>tlOO+895):B=(SJNRAD(90-X)tlOO+895) 


510 NEXT 


1050 C=(COSRAD(I-90)I100+220!:D=(COSRAD(90-XUIOO+220) 


520 K=60 


1060 ROVEA,C:DRAU895,220:DRAUB,D:SOUNDO,-13,102,4:NEXT 


530 X=0:REPEAT:X=X+8 


1070 PR0Cnait(5hENDPfi0C 



Grid of design 



Bill Long fey, 

Colchester, 

£ssex. 



vsmmm 



Programming THE user-definable graphics 
on a ZX Spectrum is not as easy as some 
would have you believe. For each character, a 
total of eight Pokes arc needed. Also, you need 
to work out the design on a piece of paper 
beforehand, and then convert to binary. 

This program makes both tasks much 
simpler. You decide the key you want the 
graphic to be on — any of the letters from A to 
U — and enter it in response to the prompt. 



Then you can enter the design on a grid on the 
screen. The usual cursor keys move the flash- 
ing cursor over the grid — you cannot move 
out of it — while 1 and 2 enter or erase a point 
respectively. Finally, pressing enters the 
graphic into the character set. 

The first thing you see on running the 
program are the instructions, which can be 
ignored by pressing any key. There are several 
separate routines in the program. These are: 
Lines 10 to 20: these set up the variables and 

call the instructions. 
Lines 30 to 50: these draw the grid on the screen. 
Line 60: clears the array holding the character 

information, and asks for the character. 
Lines 100 to 160: move the cursor, fill in the 

appropriate spaces, and check if the zero key 



is pressed. If so, the character-setting routine 
is called. 
Lines 500 to 540: find out if another graphic is 

wanted. If so, run again; if not, stop. 
Lines 1000 to 1030: instructions. 
Lines 2000 to 2070: enter the graphic into the 
character set. If this is changed to suit your 
machine, the rest of the program can be 
changed easily to fit a BBC Micro, Vic-20, or 
another micro with programmable characters. 
Note lines 20, 150, 530 and 2070 are accept- 
able in Sinclair Basic, but the variables would 
have to be entered in lower case to work on a 
BBC, and on other micros, changed to normal 
numbers. I use this trick to make programs 
more readable, and hope that others will take 
up the idea. (continued on next page) 
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SOFTWARE FILE. 



(continued from previous page) 

1 REM CHRROCTER GENERRTOR 

2 rem for zx s.p ectrua 

3 REM €$ BiU Lon?Uy 13S2 
4. REM 

lO LET X=S: J_ET U sS : LET DEE IN 
E CHflRflCTER=30: LET NEXT CH&Rf=tCT 
ERsSBB: LET INSTRUCTION5=103S : L 
ST SET CHARACTER =20SS 

2© GO SUE INSTRUCTIONS 

3D CLS : PLOT 63.112: DRftU SS . 
Q: DRRU 0.-55: DRRU -65..©: DRRU 
.. 65 

A© FOR <3st63 TO I2B STEP S: PLO 
T Q.112: DRRU S..3: PLOT ej..*?.- DP 
ftU)~ © . —3 - IsJEXT <5 

5© 'FOR «J=i"7 TO 13.2 STEP S : PLO 
T 63., Q: DRRU -3.©: PLOT 3.2©.. £j : E> 
RRU 3.0: NEXT *3 

60 DIM K(6.©3: INPUT "Graphic 

to be Pfoaraioffied? "»"PS 

100 LET X$=SCREEN£ (X.. y) : PRINT 

RT x . y ; PRPER 6.; " " : PRUSE S : P 
RINT RT x .y.; PRPER "?;x$ 

110 IF INKEVS5 = "1" THEN PRINT RT 

X..y.; INK ©.;"X": LET K(X-?..Y-7)a 
2 

120 IF INKE>'$ = "2" THEN PRINT RT 

X.u; INK ©.: " ": LET KtX-7..Y-7) = 
9 

130 LET X=X-i-(INKEY$ = "5" RND X<1 
5) -(INKEY$="7" RND X>S) 

14.0 LET Y=Y + {INKE>'$ = "8" RND Y<1 
5 5 -{INKEY'$ = "5 ~ RND V > B >" 

150 IF INKEYJ="Q" THEN GO TO SE 
T CHRRRCTER 

16© GO TO lOS 

50© CLS : PRINT TPB &.; "CHRRRCTE 



R PROGRRMMED. ".: RT 2©.. ©.: "Rno the r 



510 INPUT " CY^NJ ".; S$ 
520 IF Sf="N" OR S«="n" 
OP 
530 IF 3S="Y" OR £$="U" 
TO DEFINE CHRRRCTER 

■V OR N * * » * i " 



THEN 5T 
THEN GO 



TRB 4- : "USER 



",;5$: GO 

DEFINED G 



Uh en you 



*_r L 



*" - 



ons 



ha 
pres 
i d 



5AO INPUT 
TO 520 
1©0© PRINT 
RRPHICS. " 
1010 PRINT 

ve read these instro 

sino 3ny Ketf »iil drsta a £?»' 

in the centre of the screen."*' 
You can then enter the graphi 

ccharacter you want to prograi.. 
and then utov drattt the graphic c 

nthe cjrid.The cursor is a>oved 
usincj the arrowed Keys.: to fi 
a square. .press l .. to e tap t y it 
press 2. Pressing sets the 
design in the »as*ory." 

1020 



1030 

£000 

this 
2005 
2010 
2020 
2035 
IG.H> 
2040 
2050 
2060 
2070 



I I 



IF INKEY'$ = "" THEN GO TO 102 



CLS : RETURN 
PRINT RT 20.. 3. 

qraph i c -. " 

FOR G=l TO S 

LET R=0 

FOR H=l TO 3 



•proy rai»fii i ny 



IF * 

^INT 
NEXT 
POKE 
NEXT 



>S THEN LET R=rR+K 



(q..h5 < 
tS-K> 
H 

U3R PS-t-G -l.R 
G 



70 GO TO NEXT CHRRRCTER 



Lower case 



m=>w 



Brian Cadge, 

Yardley, 

Birmingham. 

MY PROGRAM for the 16K ZX-81 extends the 
character set of the primer to upper- and 
lower-case letters, plus the additional 
characters ! and & and %. Before typing it in, 
you should change RAMtop to 31744, by 
Poking 16389,124 and 16388,0, 

The main body of the program is used in 
initialising the array of I.S, which holds the 
characters. There is still plenty of memory left 
after this program if you want to use it as part 
of a main program. Line 90 shows how to 
incorporate it into a larger program. 

When using the program the following 
characters are allowed: 
CHR$ to 63: normal symbols and alpha- 
numerics 
Inverse video A to 2 for lower case a to z; to the 

power of ; %; and ! 
AND: shifted 2 for & 

Each element in the array of L$ is one 
character and each is eight characters long. As 
you may find some confusion about which 
character is being used in the listing here is an 
alternative set out of the codes of the characters 
used in tabular form. 

Finally, you may be forgiven for thinking 
that this program is rather laborious to enter. 



However, as you can sec, the results are well 
worth it. Also by creating your own 
characters, a whole new field of uses for the 
ZX-81 and printer reveals itself. 
Character in L$(8) 

1 




7 6 5 4 3 2 10 
If we take for example the letter h, the 
numbers vertically, 1 to 8, are the character 
positions in the element of the LS array. The 
numbers along the bottom, 7 to 0, represent 
the dot above of each column. We raise 2 to 
the power of this number if we want the dot to 
be on, and sum the numbers for each row to 
give the character. Thus, for h: 
CHR number Code 



1 





2 





3 


26:64 


4 


26:64 


5 


26 + 25 + 2* 


6 


26 + 22 : 68 


7 


26 + 22 : 68 


8 






+ 23 : 120 



Characters used in L$ 


array. 






Array number Codes of characters used: 


1 





56 


4 60 


68 


600 


2 





64 


64 120 


68 120 


3 








60 64 


64 


600 


4 





4 


4 60 


68 


600 


5 





56 


68 124 


64 


560 


6 


24 


32 


32 112 


32 


32 


7 





56 


68 60 


4 


560 


8 





64 


64 120 


68 


680 


9 


16 





16 16 


16 


16 


10 


8 





8 8 


8 112 


11 


064 


72 


80 96 


80 


72 


12 


16 


16 


16 16 


16 


16 


13 





40 


84 84 


84 


840 


14 








24 36 


36 


360 


15 





56 


68 68 


68 


560 


16 





56 


68 120 


64 


640 


17 





56 


68 68 124 


40 


18 








28 32 


32 


32 


19 





56 


64 56 


4 


560 


20 





32 112 32 


36 


24 


21 








36 36 


36 


24 


22 








68 68 


40 


16 


23 





130 146 170 


680 


24 





68 


40 16 


40 


680 


25 





68 


40 16 


32 


640 


26 





56 


8 16 


32 


560 


94 


048 


72 


48 52 


72 


52 


95 


100 104 16 


44 


76 


96 


16 


16 


16 16 





16 


L$ 27 to 93 are copied from the ROM by the 


program itself. 













i 


REM LOUER-CRSE LETTERS 


11 


GOTO 24. 


21 NEXT I 




PROGRRM BV BRrflN CfiOGE 


IS 


REM SUBROUTINE TO PRINT 


28 LET PRINTOUT=U5R 317*4. 


2 


IF NOT (PECK 1&3S3+2S6+PEEK 




FILL PR INTER -SUFFER BNP 


23 RETURN 


163Q9»3 174.4.) THEN STOP 




PRINT OUT CHfiRrtCTeRS 


24- DIM LS(96,8) 


3 


REM COPY LPRINT ROUTINE 


13 


FOR III TO 32 


25 LET U*(l)=" S»IJ"+CHR$ &S+" 




FROM R.O.M. 


14. 


FOR U=l TO © 


u *■ 


4. 


FRST 


IS 


POKE 322SS+U+S+ II-IJ , CODE P 


26 LET LS<2>=" RNDRND'+CMR» 1 


5 


FOR I=© TO 112 


Jtl... 
16 


11 


se+CHRs estCHRf iso+cMBs a 


6 


POKE 3174.4 + 1, PEEK (2161 + 1) 


NEXT U 


S7 LET L*C3)=" WRNDRNDU " 


7 


NEXT r 


17 


NEXT I 


2S LET LStA)«" "+CMRS 4-+CHRa 


s 


POKE 31600.63 


ia 


REM FILL BUFFER 


4,+"U" +CHR4 BSf'U " 


■i 


POKE 31857,201 


19 


FOR 1-1 TO 32 


29 LET L»C5)«e" S"+CHR* 66 + CHR 


le 


DIM RS132.3) 


so 


POKE 154.4.3 + 1,1-1 


V 124. + "RND3 " 



94 YOUR COMPUTER, SEPTEMBER 1982 



SOFTWARE FIVE. 



30 LET LS (6J =" 


• 4.4." tCMRS 


112+" 


S0 LET LS(26)=" S'+CHRS 3 + " (4. 


70 FAST 




4.4. ** 






3 " 


71 FOR 1=1 TO 32 




31 LET L*f7) »" 


S"+CHRS ©3 


51 LET LS (94) =" K"+CMR* 72+"KO 


72 IF ZS(I)=CHRS 228 


OR Zlll.l m 


S " 






"+CMRS 72+"0 " 


CHRS 218 OR ZS(I)="B" Tf. 


32 LET Lt *S) ■" 


RNDRND"+CH 


52 LET LS(9S)=" "+CKRS 130+CH 


35 




S0 4-CHR* 68 + CMRS 63+CHS 




RS 10A+" (G"+CHRS 76+" " 


73 IF 2S CI)="B" THEN 


GOTO 33 


33 LtT Lt (9) =" 


«• ( ( ( I" " 




53 LET LS(96)=" (<(( ( " 


74 IF CODE Z$(I) (64 THEN GOTO 


34V LET LS <10) =" 


"+CHR5 3+" "+C 


54 REM COPY CMRS O TO S3 FROM 


81 




MRS 3+CHRS 3+CHRS 


8+CMRS 112+CHR 


R.O.M. RNO PUT INTO LS 


75 IF CODE ZS(I) M91 


OR CODE Z 


* O 






53 FOR 1=0 TO 63 


S(I)<1S6 THEN GOTO 33 




3S LET LS til) *" 


RND"*CHRS 72 +C 


56 LET K S= — 


76 LET RS (I) *LS(CODE 


ZS(I) -165 


hr» 8BtcHP> ee+CHPs 8e+cnfi$ 72+" 


57 FOR ^-0 TO 7 STEP 2 


) 




** 






S3 LET KS-X-S+CMR* IPEEK (7638 + 


77 NEXT X 




36 LET LS (12) m« 


(((((( " 




I+S+J) ) +CMRS (PEEK (76T3#+I*3+J + 1 


78 GOSUS 13 




37 LET LS (13) =" 


C -, +CHSJ 


34+CK 


) ) 


79 SLOU 




ay S4.+CMR* 84+CHRS 34. + " " 




39 NEXT J 


30 GOTO ©3 




3S LET LS (14-J »" 


/S8S - 




60 LET LSOO + D-KS 


81 LET RS (I) »LS (OODE 


ZS CX'I +39) 


39 LET L$ CIS.) = " 


S"+CHRJ 


S8+CH 


61 NEXT I 


82 GOTO 77 




R| 63+CHR* S8+"S 


" 




63 SLOU 


S3 LET F)$(I) =" 




4.0 LET LS (IS) »•■' 


S'*+CHR$ 


6S+CK 


S3 REM PROGRAM TO CONUERT 


34 GOTO 77 




R* 120+"RNDRND " 






MESSRGC IN Z% TO UPPER 


35 IF 2S(X)=CHRS 223 


THEN LET 


4.1 LET LS (17) = " 


3-+CHR5 


S3+CH 


PND LDUER CfiSE LETTERS 


RS (I) -LS (94) 




Rf 68+CMR* 124. + " a 


■* 




84. PRINT "THIS PROCRRM PRINTS 


36 IF 2S(D=CHRS 216 


THEM LET 


4-a LET LS (18) »" 


134.4.4. '* 




ONE LINE ST fl TIME. USE TMB FOLLQ 


RS (I) =LS (35' 




4.3 LET LS (19) « " 


SRNDS-t 3 
4.-+CMRS 


" 


UING .■"/'NORMAL CMRRRCTERS TO 


87 IF ZS(D="B" THEM 


LET AS(I> 


4>4- LET LS (SO) = " 


112 + " 


S3 FOR NORMAL PRINT-OUT" , " INUE 


•L« C9S) 




4.C " 






RSE VIDEO S TO H FOR LOWER COSE 


36 GOTO 77 




4.S LET LS (2D =" 


ssa/ •■ 




••.,•'*» (TO THE POWER OF) FOR PER 


89 REM 




AC LET LS<22) =" 


" +CHSS 


63+CH 


CtNlbUJN", . "B FOR E>CLflWffl COH MM 


9© REM IF YOU URNT TO USE THIS 


RS «8+"C( " 






RK"/- RND (SMIFTCD S> rofi AND SI 


RS PRRT OF fl MAIN 


PROGRAM 


4.7 LET LS (23) =" 


M»S"+CHR 


ON" 


THEN CHANGE LINE SA TO GOTO 


+ " " 






65 PRINT 


FIRST LINE NO., LINE 30 TO 


AS LET LS (24.) =" 


"+CMRS S3 


66 DIM 2$ (32) 


RETURN RND USE GOSUB 70 TO 


C"+CHRS 68+'' " 






67 PRINT "TYPE XN SENTENCE?" 


PRINT OUT ME55RCE 


IN 24 


4.9 LET LS (2S) =" 


"♦CHfi* S3 


S3 INPUT Z$ 


UHICH MUST HP.UE BEEN 


4.RNO " 






69 IF Z|(l) ■=" STOP '" THEN STOP 


DIM 2S<32) BEFORE. 


. 



mm 



Automatic Rem 

K Young, 
Watford, 
Hertfordshire. 

When USING machine code on a ZX-81, it is 
usual to put the code in a Rem statement. If a 
long Rem statement is required and one is not 
available on tape, you must type one in from 
tht keyboard. This soon becomes tedious and 
time-consuming as ? even in fast mode, the 
ZX-81 slows down considerably as the line 
length increases. 

The program enables a large Rem to be 
created quickly. In use any long program is 



loaded from tape, and then appended with 
line 1 and lines 9000 to 9120. Goto 9000 is 
typed to run the program, which expands the 
Rem of line 1 . 

1 REM EXPANDER 
9000 PRINT "HOW MANY BYTES REQUIRED?" 
9010 INPUT N 

9020 LET L1 = PEEK 16511 +256*PEEK 16512 
9030 LET L2r-.PEEK (LI +16515) -*-256*PEEK 

(LI + 16516) 
9040 LETL3---L1 + L2+4 
9050 LET X--- INT (L3/256) 
9060 POKE 1651 1,L3 256*X 
9070 POKE 16512.X 
9080 POKE LI + 16512,0 
9090 IF L1+L2 + 2<N THEN GOTO 9020 



9100 POKE 16514,118 
9110 POKE 16515,118 
9120 PRINT "REM LENGTH 



;";L3 2;"8YTES" 



If you attempt to create too large a Rem, 
then the expander program is over-written, 
causing an error before completion. If no suit- 
ably large program is available on tape, or no 
tape recorder available, then the following pro- 
cedure can be used. 

Type in or load the expander program, type 
in a short Rem in line 1, edit this to give an 
identical tine 2, run the expander typing 1 at 
the input. This effectively doubles the length 
of line 1, and the procedure may be repeated, 
doubling the length of the Rem every time. 



Filing point 



S A Nichofls, 

Keynsham, 

Bristol. 



This short machine-code program may be of 
use to all ZX-81 owners who, like myself, have 
less than 3.25K RAM, and wish to set up a 
display file without using up too much of their 
precious RAM. A 22-line by 32-column file is 
set up in about two seconds, and uses about 
half the memory of its Basic counterpart. 

The program is entered direct from the key- 
board and can be edited to give any size and 
character display. I have underlined any key- 
words used and all but Clear and Pause can be 
entered directly. To enter Clear and Pause 
first type Then Clear and Then Pause and 
using Rubout delete the word Then in each 
case. 

Multiple response 



John Wilkinson, 

Chesterfield, 

Derbyshire. 



mm 



1 REM ;-M4YBN0J ( CLEAR Y V * NOT U PAUSE TAN 

2 RAND USR VAL "16514" 
TO CHANGE PARAMETERS 



OE 16 
06 20 
3E 80 
D7 

10 FD 
3E 3B 
17 



D7 
OC 

20 F2 
C9 



NEXT 
PRINT 



LD C,22 

LD B,32 
LD A, 128 
RST10 

DJNZ PRINT 
LD A, 59 
RLA 



RST10 

DEC C 
JRNZ NEXT 
RET 



POKE 16515 . Lines required 

POKE 16517 , Columns required. 

POKE 16519, Code of background 

[_j nes character required. 

Columns 

Black character 

Print a character. 

Print a line. 

Load A with 59 and 

multiply by 2 

{ LD A, 118 not available from keyboard 

and would corrupt LISTING of BASIC 

program.) 

Print newline character 
Reduce lines by one 
If lines not zero then print next line. 
Return to basic. 



I wrote this small program on a Genie which 
allows statements such as 

Z$- Z$ + T$ 
This will need changing for other Basics. 
The aim of the program is to provide a 
multiple-character response to a single key- 



stroke which I find very useful when using 
Impakt and LDOS. 

Other features that could be added arc a 
routine to change the phrases called during 
running time; a help call to display the phrases 
available and perhaps graphics. 



IB REM MULTIKEY - MULTIPLE REPLY SUBPROG BY JOHN UILKINS0N 21 UHEATCROFT CLOSE 


118 PRINTA*; 


MNESMCOR CHESTERFIELD DERBYSHIRE 


120 NEXT C 


28 CLEAR 236 


138 REM SUBROUTINE FOR KEY INPUTS 


38 REM) KT'DIM 2»<NT) 


148 PRINTCHR»<95>;: REM PREVENTS A BACKSPACE ON 


48 FOR M-1T0 NT 


THE FIRST KEY INPUT 


38 READ Z*H>' REM SUB ROUTINE OflTP LOADING 


158 Z«-IN(EY» ' REM GET A SINGLE CHARACTER 


$8 NEXT N 


168 IF 2»-""TK£N 158 


?8 CLS > REM DEMO PROG 


178 IF Z*»CHRt<*7)TH£N GOTO 288 ■ REM 32«DIVIC€. OTHER CODES COUD BE USED 


88 PRINT-TYPE IN RNYTHtNG AND CALL LONG PHRASES BY USING A BACK 


183 PRINTCHR»<24>;> REMOVE LAST CURSOR PRINTED 


SLASH (DIVISION SIGN) THEN THE CALL LETTER.* 


198 PRINTZtj 


98 FOR O1T048 


2&1 PKlNTCHPli9S3j 


108 G0SU8 148 ■ REn !N';j7 J. 3 ROUTINE 


(continued on next page) 
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SOFTWARE FILE 



(continued from previous page) 



REH BUILt TEWORAAY STRING 
REM TEST FOR DO OF UORO 
REM GET ANOTHER CHARACTER 
REN GIVES TEnP.STRIHG TO R* 
REMOVE LftST CURSOR PRINTED 
'AND CLEARS TEnP.STRIHG 

REMOVE LAST CURSOR PRINTED 
REM GET THE CALL KEY 



218 T*«T*+2» i 

22B IF Zt>CHR*U3> then 349 i 

238 GOTOISe ' 

£48 A»-Ti'T*"""< 

238 PRINTCMR»C24>ji 

260 RETURN ' 

278 REK WJLTTPLE REPLY SUB ROUTINE 

288 PRINTCHW24);' 

29« rt*«INKEYi > 

308 IF M»-"*TH£N 2» 

318 IF BSC<t»K« OP flSC<K*)>98 THEN 298 

328 REH THIS LINE CHECKS THE CALL KEY IS WITHIN CHOSEN LiMITS 

338 REN THESE COULD BE WIDENED TO INCLUDE Oftl RBCP^E OR BELOW 

348 REM THE ALPHA8ET EC CHR»<$3>«? THE FUL 18 NUMBERS COULD 

338 REM ALSO BE INCLUDED IN ANOTHER AND/OR CLAUSE 

368 N»fiSC(rti>-64 REN FIND THE RIGHT CALL INDEX NO. 

378 Z* ■ ZKN). REM CTVE8 THE CflLL STRING TO THE PROG VARIABLE 

388 3OTCI190 

398 REM 

DATA SECTION 
499 OfiTft 26 REN AMOUNT OF MULTIPLE CHARACTERS AVAILABLE TO CALL 
419 DATA A LONG WORD, BE GOOD TOOflr, CHOOSE CAREFULLY, DONT PUSH YOUR LUCK/ " EV 

ERY ONE DIDN'T , DID YOU", FREE AT LAST, GOT YOU HOW, HAVE YOU ANY , I DONT KNOW 



, JUST WAIT AND SEE. KILL THAT BOG! ! !, LOST AND FOUND, MY HOW YOUVE GROWN 
420 DATA NO THANK V0U. OPEN SUNDAYS, PLEASE, QUEUE THIS SIDE ONLY, REST IN PEACE 
,STOP THAT AT 0NCE,THANKYOU VERY HUCH.USUfiLLY I EAT ALONE, VERY WELL THANK YOU, HI 
LL YOU CALL flCflIN,XYLOPMOHE,Y0U SHOULD SEE WHAT HE KfiS.ZQQ 
1898 REM 

MINIMUM PROGRAM LISTING FOR fiUICK TYPING IN. 

1818 CLEAR256'REfl0NT'0lMZ*<NT> F0RN-1TCW'R€AD2»<N>'NEXTN'CLS'PRINT"TYPE IN ANY 
THING AND CALL LONG PHRASES BY USING A BACK SLASH (DIVISION SIGN) 

THEN THE CflLL LETTER. • F0RC-IT048 608031811 .PRINTA»> NEXTC 

1811 PRINTCHR»<93>i 

1812 Z»-INKEY».IFZ*»--TKENiei2 

1813 IFZ«<HRt<47>THEN18t8 

1814 PRINTCHR«24)i 

I8S3 PRINT2»J ■PRINTCHRK9S); .TS.TS+2H IFZI-CHRX 13>TH£NI817 

1916 G0T018I2 

1917 A»-T»'T»»--PRTNTCHRK24>J RETURN 

1918 PftIHTCHR«24>; 

1819 M»-INKEYt lFN»-*-THEN1919 

1829 IFASC<MiX«;ClRSSf.<N*»-*eTWEmei9 
1821 H"AS«H*>-64'Z*«Z*N)'G0TC1«I5'DATA26 

1922 DflTflfi LONG MORD/BE GOOD TODAY,CH00SE CRREFUaY,DONT PUSH YOUR LUCK," EVERY 
ONE DIDN'T , DID YOU", FREE RT LAST, COT YOU NOW,HAVE YOU HWM DONT KNOW, JUST WAI 
T AND SEE, KILL THAT BUG' i ! .LOST AND FOUND,HY HOW YOUVE CROHN 

1923 DftTRNQ THANK YOU, OPEN SUNDAYS, PLEASE, CUEUE THIS SIDE ONLY.REST IN PEACE, STO 
P THAT AT 0><£,THANKtOU VERY HUCH.USUfiLLY I EAT ALONE. VERY HELL THANK YOU.WILL Y 
OU CALL ACAIM,X^XOPHt»C,YOU SHOULD SEE WHAT HE HAS. 200 



Course of shots 



N R Civeton, 
Bishops Stortford, 
Hertfordshire. 



M&Tim 



Golf, written for the ZX Spectrum, is great 



fun to play. I used the ATTR function to 
work out what was in any particular square. 
So, if you want to change cither the Paper or 
Ink, or perhaps stop something flashing or 
brightening the screen, all the ATTR 
numbers will have to be changed accordingly. 
The program asks you the direction, which 



can be anything from to 12. Direction is 
straight up, 3 is to the right, 6 down, and 9 
left. You then input strength on a to 200 
scale, depending on the distance of hole. If 
your ball falls into a bunker, do not despair; 
the computer will chip it out — but in a 
random direction. 



1 POKE USR "a ".BIN 00031030: 
POKE USR "a"+l,eiN 00010.100: POK 
5 USR "a" +2. BIN 00101010: POKE U 
SR "»"*3,B1N 00011100: POKE USR 
"£"+*,BIN 00101010: POKE USR "a" 
+5,. BIN 00001000. POKE USR "a"*6, 
BIN 00001000: POKE USR "* "*7 , OXM 

3 POKE USR "b",BIN O0101O0O. 
=OKE USR "b"+l,BIN 1101O110: POK 
E USR -b"+a.BIN 00000001. POKE U 
5R "b"+3,BIN 01110000: POKE USR 
" t>" +4. .BIN 10001101: POKE USR " b" 
+ 5. BIN B8108B18: POKE USR "b"+6,. 
SIN 11010001: POKE USR "1>"*7,BIN 
00001110 

3 POKE USR "f,BIN 00110011: 
POKE USR "C"*1,BI» 11OO1100: POK 
S USR "C"+2,BIN 00110011: POKE U 
SR "C" +3, BIN 110O1100 POKE USR 
•'c"**,BIM 00110011: POKE USR "C" 
4 3 . Sin 2 1 901 130: POKE '-'»« " c •• + & .. 
SIN 001J.0O11: POKE USR ■C"+7,BIN 
11001 IOCS 

4. PRPER. & 

S BEEP .5. IS: BEEP . S , IS 
S POKE 33609 . 1S0 
9 GO TO 100 
10 LET l=LEN a* 

20 FOR i »0 TO (ul-UMltf/t 
30 PRINT RT v ItRND + xO .uOt (y 1 - >. 

> *RNE>; INK Xlo;as - 

4.0 NEXT I 

4.5 «OCEP .1,24s-. CEEP .1,2-0. BCC 
=• . 1,28 

50 RETURN 

10© PRINT INK 2; " Enter number 
01 holes you >ish to play" 

no PRINT ink i.: at 3,6; "9 for a 

sho r t 910(1" 

120 PRINT INK l.AT 6 , 6; " 18 for 
a ions Sane" 

130 INPUT a I * 

14.0 IF 9 U > 18 AND Jto9.THEN GO 

TO 130 -t 

1S0 CLS 
,,190 PRINT INK 2; "Enter handicap 

170 PRINT INK 1;AT 3,5;"l)«CXPt 
rfjAT 6,S;"S)>Avtra$t'-;AT 9 . 5; " 
3) aDu f f er " 

200 input he 

210 IF hC<l OR hc>3 THEN CO TO 
200 

230 LET hCihC-2 

S00 LET p&.PI/S 

S10 LET COu.-iO par«0 

53Q UET hol«°g 

S3S LET green >3e3 

54.0 LET bVnteCa3SQ<3 

34.5 LET tfitsii«3 

550 LET 13X3=4.500 

SSS LET fOUjhsSiS 

S6S LET rvfmQ 

S70 LET k$a' 

009 

61© 
620 
+ RND> 
B22 
625 
S3© 
64.0 
6S0 

1000 



LET ?ar=IWT (J*3»RND) 
LET shots «0 



LET 
LET 

i 

: ft 

l-ET 
LET 
CLb 
LET 
FOR 



shots 

S 1 =33/iiardS 
ho U-iiO le *1 
o*="T" 

par =Pa r +h c 

i =0 TO SI: 

— ■■ 



0*int (iei(par-a 



cot. 

115 ."JO 
104.0 

io Be 

1870 
10B0 
1090 
1095 
1100 
UBS 
1130 
114.0 
11S0 
1155 
1160 
1170 
1160 



.U. NEXT 



PRINT INK 



BEt** . 1 . SS7" NB 

GO TO 110S 

FOR i =2 TO 28 STEP 2 

LET l=5+5*RND 

FOR J«l TO IHSIUND 

PRINT INK 4;RT j , i ; "3 

NEXT J 

NEXT I 

BEEP .5,10: 

GO TO 1205 

LET r=50 

L EV ul>3 

LET X0-0 

LET Xl*29 

LET kto-0 

LET a*="»" 

FOR z=l TO 2 

L.ET <J0=S*20i-RND 



BEEP .5,10 



1190 GO SUB 10 

1200 NEXT z 

1202 GO TO 12S5 

1235 LET X0*3: LET yO»2: LET Xl= 

15: LET yl=25: LET fclo=7: LET at 

<="...": LET f=4.: GO SUB 10 

1 =50 GO TO 1270 

1255 Ler a«a"f 

1256 LET k lo=0 
1250 LET f =50 
1265 GO SUB IO 
1268 GO TO 1030 
1270 FOR z~l TO 2 

1280 LET xOsTNT fl5*RND+l) 

1290 LET y0=2O*RND+5 

1300 F>OH i -til TO < 0»P *P tRNt 

1320 LET U13M0+2*RNO 

134.0 PRINT INK 1.: RT l,yi;"ES^£ 

"( TO 2 + 4*RNDJ »*«««^ 

1353 NEXT i: BEEP . 1,PND*10. NEX 

T z 

1380 LET hOiexsINT (3+15#RNI>> 

14.00 FOR i-l TO 5 

14.10 PRINT INK 6; RT (hOlCX-3) +i , 

3S; " 

14.20 NEXT a 

14.30 PRINT RT 0, 13; "HOLE"; ho I* >R 

T ho lex, 29; INK 2.:. FLRSM 1; "M" 

14.35 LET phmiNT (RND*14.+3» : LET 

SJlly-ph: LET bally*2 

14.70 print rt 0,0; yard*; "YDS"; RT 

0,27; "PfiR";par 
1530 PRINT INK 3;RT ph,3;*T" 

1501 PAUSE IS 

1502 PRINT INK 3;RT ph,S;"f 
1505 PAUSE 15 

1510 IF INKEYJs— THEN GO TO 150 

a 

151S PRINT RT 21,0;H»;RT 21,0; "O 
irection(0 TO 121?" 

152S input ang 

152S IF ano>12 THEN GO TO 1520 

1530 LET an<>-ino*p6 

154.0 PRINT RT 2l,0,KS;RT 21,0," "S 

UtngihlCI TO 2B8)?" 

1550 INPUT * 

1560 PRINT RT 21,©;** 

1565 IF S >2O0 THEN LET S •; 

1570 LET s--. ,-. 1 

1579 IF rwf THEN LET s.*w4. 

1581 IF o*="o" THEN PRINT RT bat 
ix, bally; INK 4.; "g" 

1582 IF OS = "S" THEN PRINT AT Ml 
ix,b*tly; INK l;o* 

1583 if o$»-f" Then print rt bat. 

is, ba l l -J . INK 0JO$ 

1SB4. IF O$a"lop'' THEN PRINT FtT b 

i I ix, bally; ink 5; "■" 

1S3S IF o*-"p" THEN PRINT "RT ba I 

I x, bally; INK 6; "■" 
160© LET ShotSsShotStl 

161© let rufme* 

1620 let bal lx>bai ix -s«-cos ong 
163© LET bally»bally+s*SIN an<a 
163S IF RB5 Ibal IX -10) < =10 AND R 
35 C bally -15. S) <=15.5 THEN GO TO 

1700 
164.0 IF ballx<© THEN LET ba I I X -O 
1650 'IF t>allx>20 THEN LETT balU> 
SO 

166© IF bally<0 THEN LET balty=0 
1670 IF bally>31 THEN LET bally ■ 
31 

1675 LET ShO tS =ShOts+l 
1680 PRINT RT 21, O; "Out of bound 
s-penaltu iKot";AT 0,22;shots 
170O IF ATTR (ha I ix , ba I ly) «178 T 
-tEN GO TO 2100 

1705 IF ATTA ( ba I I X , ba I I y J »S4- TH 
SN GO TO green 

1710 IF ATTR (ba I Ix, ba I lyl «52 TH 
£N GO TO 2eO 
172© IF RTTR ( ba I Ix , ba I ly ) -53 TH 

EN GO TO rough 

173© IF RTTR ( ba I IX , ba I ly } =4-3 TH 

en go to lake 

174.© IF RTTR (bal IX , b» I lyl =55 TH 
2N GO TO bunker 

17S© IF RTTR (ba I IX , bai lyl -4.8 TH 

SN go to tree* 

1760 GO TO 1700 

2000 LET bee -20: LET b6CP'20 

2001 LET 0*="0" 

2004. PRINT RT 0,22; Shots 

2005 PRINT FLRSH 1; RT ballx,b2ll 

J '. "ft" 



>200 



2006 BEEP .2, bee. BEEP .l,beep 

331© IF INKEY*="" THEN GO TO 3©0 

5 

3020 GO TO 1515 

2100 LET pif=Sh(itS-p»r 

210S PRINT RT 3,12; INK 0; "HOLE 

";hoia,RT 6,8; "ho I #d it in ";sho 

t*;" Shots" 

2110 IF sholSul THEN PRINT FLASH 
1; INK 3;RT 5,8; "»■»■»•»•»■**«'»■*»■••*" 
; AT 7, 8; " ♦*■*■♦#■«-**#■****■■ 

2115 IF NOT par THEN PRINT RT 9, 
B; "A par,«cll done" 

2116 IF par=-l THEN PRINT AT 9,& 
; "A birdie, not bad" 

il!7 IF para-2 THEN PRINT AT 9,2 

: "Mm God. ..a great big eagi*." 

2118 IF paf=-3 THEN PRINT AT 9,8 
; : "An a Ibatros, superb" 

2120 IF par=-4. THEN PRINT RT 9,0 

; "4- under, I don't knot* what that 
i*,» Dodo perhaps.'!!" 

2121 IF par>© THEN PRINT AT 9,12 
; pari " ove r" 

2122 LET cours* p3r=cour*« par+p 
ar. PRINT AT 12,6; "Ove ra l I 

a 123 if course par THEN GO TO 21 

30 

2124. print "on par" 

2125 GO TO 214.0 

2130 PRINT ABS course par; 

2135 IF course par<a THEN PRINT 
■* under par" 

2136 IF course par>0 THEN PRINT 
" Over par" 

214.0 IF hOle>aOl THEN GO TO 3S0C5 

214.2 FOR i =1 TO 15 

214.3 BEEP . l,i 
314.4. NEXT i 
214.5 PRUSE 300 
215© GO TO 600 

2500 FOR i =20 TO -20 STEP -1 

2302 BEEP .Bl.i: NEXT i 

3904. BEEP .1,20: PAUSE 5: BEEP . 

1,2© 

2508 PRINT AT 19,3; "End of gaae . 
Save a pint at the nineteenth o 
r press ""ENTER"" to start a^ai 
n" 

2509 IF course Par <»7 THEN PRINT 
RT 15,1; "Your handicap is suspi 

ciously low, better change it ti 

it around" 

3510 input -Again?'*, as 

252© IF a*-"" THEN RUN 

353© STOP 

3O0Q PRINT AT 21,0; k»; AT 21 , B; "O 

■■> th * Sl'l* 8 '* ift ";*hots 

3005 LET 0«-»"p" 

301© GO TO 2004. 

35©© PRINT AT 2 1 , 0; k »; RT 21,0; "B 

jnkered.a chip shot" 

3505 PAUSE 20 

3508 LET OS-'*." 

3510 LET ShO 13 ssho ts +1 

3520 GO SUB 3603 

353© PRINT AT bal IX, bally; INK 7 

;".";fiT 0,22;shots 

354.© LET b« I lx=ba I Ix +3*RND-1 

3550 LET bal ly -sbal ly +2*RND 

3590 GO TO 176B 

360© FOR i »1 TO 10: BSSP .01.': 

NEXT i 

3610 RETURN 

4.000 PRINT AT 21,0, kS, AT 21,0, "I 

.i the t rees -pena i ly shot" 

i005 LET 0*-"*>" 

4.01O LETT shOtS'Sho t s +1 

4.315 LET be«>25: LET beep«10 

1020 GO TO 2004. 

1530 PRINT AT 21,0; k*; AT 21,0; "I 

.i the lake, penally shot" 

J.S0S LET 0S«"3" 

4-51© LET sho ts MshO t 5 4-1 

1515 LET bee«25: LET beepsl© 

4.52© GO TO 20O4. 

5O0O PRINT AT 21,0;kS;AT 21,0; "I 

^i the rough-better hack it" 

5005 LET os»"lop" 

5010 LET ru/=l 

5015 LET beeslS: LET beep=20 

5O20 GO TO 2004 

JO30 SAUE "golf" 

334.© RUN 



96 YOUR COMPUTER. SEPTEMBER 1982 



SOFTWARE FIIS. 



Windmills 

S J Bennett 
Scarborough, 
North Yorkshire. 



&f-# 



YOU HAVE BERN sent by your firm to an island 
in the Outer Hebrides. Your task is to build 
windmills in the most profitable areas of the 
island. For each mill you build, you receive 
one lorry to transport corn and coal, to and 
from the mill. 

Try to build your mills in areas where the 
wind conditions are good, and therefore use 
less coal for the donkey engine. The maximum 
number of years you can stay on the island is 
50. For each year you stay you arc given a 
report of the cost of coal, petrol and other 
expenses. Be careful of the price you charge 



per bag of corn as the farmers may argue with 
you. When you decide to leave, you are shown 
the nett income for each year, and then a total 
for the full period on the island. 

The island has been split into co-ordinates 
A to P inclusive, and 1 to 8 inclusive. To enter 
a mill, type number first, then letter. After 
entering your positions, you will be shown a 
display of weather conditions. 

1 3P Windswept Area 

2 4A Sheltered Area 

3 6M Windy Valley 

The first column is the mill; the second 
column the location; and the third the weather 
conditions for that area. After the weather 
conditions, you can alter the locations of any 
of your mills, or ask for a report on mills 
already built. 



Here are the variables used. 

A = Control variable 

B ■ Control variable 

C - Coal used 

H ■ Corn harvested 

P ■ Petrol used 

MW = Mitler's wages 

TA = Total expenses 

AE = Charge per bag 

YRT = Total years on island 

TC ■ Total coal used 

TP = Total petrol used 

XX = Tax paid 

ZA ■ Random number * 10 

ZX = Gross earnings 

D(B) - Distance variable 

X(B) = Letter co-ordinate 

Y(B) = Number co-ordinate 

2(B) = Co-ordinates of mills built 



i dim u csoi 

2 GQSU5 3O00 

3 LET YR = 1 

s cus 

& PRINT at a 

P. " ;Yft 

fe PRINT 

10 PRINT 
YOU LIKE'?' 

11 PRINT 
UED IS 10» " 

12 PRINT »T 7,0; 
R fi NUMBER FOR 

13 PRINT 



I I'. 



'UINCMILLS YEP. 



fifJY MILLS UOULD 



(MAXIMUM NUMBER flLLO 



YOU MUST ENTE 
1ST" 
YEAR. FOR 2ND YEAR O 
GUARDS. YOU CBN ENTER ZERO TO RE 
THIN THE ORIGINAL NUMSER YOU 

STARTED WITH" 

15 INPUT B 

16 CL.S 

1? IF YR<sl AND BsO THEN GOTO 
5 

IS IF B>=11 THEN PRINT "NOT EN 
OUGH SPACE FOR ":.B: " HILLS" 

SO IF B>=11 THEN FOR 1 = 1 TO 11? 
O 

21 IF B>=11 THEN NEXT I 

22 IF 8>>11 THEN GOTO S 
24. LET TC=0 

26 LET TP=0 

28 IF YR>=2 RND B =0 THEN GOTO 
250 

30 LET A = B 

55 PRINT AT 4,0; "ENTER LOCflTIO 
N; NUMBER FIRST — 

57 PRINT "THEN LETTER. EXAMPLE 
3F" 

60 PRINT 

70 DIM D(BJ 

73 DIM X (B) 

75 DIM Y IB) 

15 DIM I$(8,2) 

95 FOR E=l TO A 

10© GOSUB 20OO 

110 PRINT A*; ** ": 

115 NEXT 8 

150 PRINT AT 9,0; "PRESS NEU LIN 
E UHEN READY" 

160 INPUT ES 

17© CL5 

173 IF 8$="R" THEN GOTO 4.00 

175 IF CODE B*=51 OR B**"" THEN 

GOTO 25© 

180 PRINT AT 13.0; "ENTER THE NU 

M6ER OF" 

IBS PRINT "THE MILL TO BE ALTER 
CO" 

ISO INPUT S 

135 CLS 

2©s print err 13,0, -enter new lo 

OPTION" 
225 GOSUB 2000 

230 PRINT AT 13,0; "TYPE -A- TO 
ALTER LOCATION OR" 

231 PRINT 

232 PRINT "NEW LINE FOR WEATHER 
CONDITIONS" 

234. INPUT B$ 
236 CLS 

238 IF B*«"A" THEN GOTO IS© 
250 PRINT AT 2 .0; "WEATHER CONDI 
TIONS" 
2S0 PRINT 



305 FOR B = l TO A 

3©7 IF X(B) >=S AND D(BJ<=4.0 THS 
H LET ZfB> =4. 

SI© IF DIB) t=4.3 THEN. IF X (B> < =4 

THEN LET 2 (B) =5 '.*■■» 

313 IF XIB>>.= 5 AND DCB>>*50 THE 
N LET Z (B) =3 

323 IF D (SJ > =50 AND D!B) < =80 TH 
EN IF X(5) <=4. THEN LET Z (B) mS 

325 IF D(6) >=90 THEN IF X(8J<=4- 

THEN LET Z (Bl «1 

33© PRINT B; " ";ZS»fB>;" ";K$fZ( 
SI J 

335 NEXT B 

337 PRINT 
,355 PRINT "DO YOU WISH TCT ALTER 

359 PRINT "ANY OF YOUR LOCRTION 



527 LET XXaZX/4. 

53© PRINT "TAX ON EARNINGS £' 



X 



;x 



535 PRINT 

537 LET TA=TC+TP+HW+XX 

54.© PRINT "TOTAL EXPENSES £";Tfl 

54.3 LET W(YR)=ZX-TA 

34.3 PRINT "TOTAL NETT EARNINGS 
£",; ZX-TA 

55© PRINT AT • 17 .©; "DC YOU WISH 
TO CONTINUE" 

560 INPUT US 

365, CLS 

567 IF CODE U*=62 THEN GOTO 61S 

S69 IF CODE yj=51 THEN PRINT A - 

19.0," REPORT FOR .";YR;". YEAR 



SCROLL 



'TO RE-LOCATE. MILLS T 



361 PRINT 

363 PRINT 
YPE ""Y 

355 PRINT "FUEL CONSUHPTION REP 
ORT TYPE ""R 

37© GOTO 150 

4.0© PRINT AT 2,0; "REPORT ON FUE 
L AND COAL USEO r ' 

4.03 PRINT AT 4- . 0; "COAL" : TAB 12> 
"PETROL" 

4.04. PRINT 

4.05 FOR B = l TO A 

407 LET ZA=INT t CRND*5> +1) *10 

4-10 IF Z(B>=1 THEN LET C =3 

4.15 IF Z(B)=2 THEN LET C = 10 

4.20 IF ZCB3=3 THEN LET Cs5 

4-25 IF Z(B)<*4. THEN LET C=ZR 

4.27 IF Z(B)=5 THEN LET C=ZA 

4.4.0 LET TCbTC+C 

4.60 LET P=OCB)/10 

4.6S IF P<0 THEN LET P=R*P^-P 

4-67 LET P=P*4. 

4-73 LET TP=TP(-P 

4.75 PRINT "MILL " ; B; " n" ; C; TAB 1 

2; "LORRY ";B;"«";P 

4.77 NEXT B 

4.79 PRINT 

4.60 PRINT "TOTALS"; TC; TAB 12; "T 
OTAL = ".:TP 

481 PRINT 

4.83 PRINT 
READY" 

4.85 INPUT 3S 

4.89 LET H=A*150 

4.9© GOTO 63© 

4.91 PRINT AT 2,0 
EXPENSES" 

4.32 PRINT 

4-93 PRINT "CORN HARVESTED «"; H; " 

BAGS" 

H95 PRINT 

499 PRINT" "CHARGE PER BAG £";ft£ 

501 LET ZX=H+AE 

503 PRINT "EARNINGS =£".; ZX 

SOS PRINT 

507 LET TCaTC*S 

51© PRINT "COST OF COAL £";T 
C 

515 PRINT "COST OF PETROL £";T 
P 

520 LET MU=(TC*TP),'3 

323 LET HU = INT ML) 

525 PRINT "MILLERS URGES £";M 
U 



;»; 



N 



PRESS NEU LINE UHEN 



"EARNINGS AND 



571 IF CODE U*=S1 THEN 
573 LET YRT = 
575 FOR B=l TO YR 
377 PRINT AT 20,0; "YEAR 
ETT EARNINGS^'; U<8i 
SSO SCROLL 
BSE LET YOT.VBT*UlBI 
387 NEXT B 
589 FOR N=l TO 50 

591 NEXT N 

592 CLS 

593 PRINT AT 1©, ©; "CALCULATING 
TOTAL" 

S94. FOR N»l TO S0 

595 NEXT N 

596 CLS 

597 PRINT RT 18 . 8 : "EARNINGS FOR 
":YR." YEARS-C"; YRT 
80O STOP 
61Q LET YA=YR+1 

815 GOTO 3 

650 PRINT AT 19,©; "ENTER PRICE 
YOU UISH TO" 

651 PRINT "CHARGE PER BAG OF CO 
RN MILLED" 

655 INPUT AE 

670 CL5 

873 IF R£»H>k3001 THEN PRINT AT 

10,0; "PRICE TO HIGH" 

880 IF AE*H>=3081 THEN GOTO 6SO 

685 IF AE#H<=3000 THEN GOTO 491 

900 STOP 
1O00 SAUE "UINDMILLS" 
110© GOTO 3 
1900 STOP 
2000 INPUT A? 

2005 IF A* = "" THEN GOTO 2000 
2010 IF CODE A*(l)-29>s3 THEN GO- 
TO 2000 

2013 LET Z*(B>=A* 

2015 IF CODE A*t2)-33<0 OR CODE 
R$(2)-38>al8 THEN GOTO 2OO0 
2020 LET X(B)=CODE ASCI] -29 
2O30 LET Y(SJ=CODE A*C2)-3S 
204.0 LET D (B) =Y fB> *l©-4.0 
20BO RETURN 
30O© DIM KS(S,25) 

3005 LET K* (1) ="WINDSUEPT AREA" 
3010 LET K$ (2> ="OCCASIONAL WINDS 

301S LET K$ (31 ="UIMDY URLLEY 
5aa© LET K$(4)="LIGHT WINDS AREA 

3023 LET K$ (5) ="SHELTERED AREA" 
3025 RETURN 



Rem memory 



Andrew Norman, 
St A/bans, 
Hertfordshire. 



££?©£ 



L.ARGF. REM statements are useful for storing 
machine code and databases. This simple pro- 
cedure can generate very large Rem statements 
on an expanded ZX-8I without a repeat key. 
The program combines lines I and 2, which 
may be of any positive length, into a single 
Rem statement at line 1. This may be dupli- 



cated at line 2, using Edit, and the process 
repeated as often as necessary. Alternatively, 
store a Rem statement of convenient length at 
line 3 and duplicate at line 2 each time for 
more controlled growth of line 1. 

I have produced a 1 2,000-character Rem 
statement with a 64K Super-Z board. Slightly 
larger statements should be possible by this 
method, with enough room in the first 16K for 
the program and display file. 

1 REM (e.g., two full stops) 

2 REM (e.g., four full stops) 
10 LET TL1 ■ 256 * PEEK 



16512 + PEEK 16511 
20 LET LL1 = 4 + TL1 
30 LET PTL2 ■ 16508 + LL1 + 3 
40 LET TL2 = 256 * PEEK iPTL2 + 1) 

+ PEEK PTL2 
50 LET NTL = TL1 + 4 ■ + TL2 
60 POKE 16512, INT (NTL/256) 
70 POKE 16511, (NTL - 256 * PF.EK 16512) 
80 POKE (16508 + LL1), 128 
90 PRINT (NTL - 2); "AVAILABLE BYTES IN 

LINE 1" 
100 PAUSE 200 
110 CLS 
120 LIST 
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COMPETITION CORNER 



JAILBREAK 

BY ANTHONY ROBERTS 

As USUAI, the Wizard One-eye has put you to 
the test: you must enter the trolls' cave system 
and try to rescue the Wizard's friends in the 
prisoners' cell. 

It is clearly important to enter the first cave 
at just the right time. What time must that be, 
and how many prisoners are there? 



WAY IN 



IF YOU HAVE 
EXACTLY AS 
MANY COINS 
AS COMPANIONS 
PLUS YOU, YOU CAN 
GO DOWN. ELSE 
GO UP . . . 




ESCAPE 



Program to solve the Bird Catcher problem. 






IS 


LET Z — 1 




160 


GOTO 130 


28 


LET Z = Z + 2 




,170 


IF B = THEN 1009 


25 


LET N = Z 




138 


PRINT "DONE IT"; Z 


38 


LET H = 1 




185 


STOP 


48 


iFT :■: = tf 4- 




130 


IF B = 1 THEN 1008 


59 


LET V = X 




20Q 


LET B = 1 


S@ 


LET ft = 8 




210 


LET V = 2 


79 


IF V = 9 THEN 


110 


226 


LET H = N - 1 


Su 


LET ft = ft + X 




238 


IF H = 8 THEN 260 


30 


LET V = V - 1 




248 


LET V = 2V 


1 00 


GOTH 70 




250 


GOTO 220 


110 


IF ft > N THEN 


130 


260 


LET N = V - 1 


126 


LET V = fi 




278 


GOTO 38 


139 


IF V < X THEN 


40 


i 808 


PRINT "FAILED" ; Z 


140 


IF V= H THEN 


170 


1010 


LET B = 


159 


LET V = V - K 




1829 


GOTO 28 




INITIAL NUMBER 


OF 


CAGES; 


N = NUMBER OF 


CAGE 


IS DURING TRIP 


..." 


BLACKBIRDS; 


V = 


BLUEBIRDS j R = 


SONGBIRDS 


; B = PRRROTS 



A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in September. 
The name of the winner, the solution, and a competition report 
will be published in the November issue of Your Computer. 
If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 

Competition 
results 

JULY'S COMPETITION drew almost 1,000 
entries. Rainbow, Aurora, Eclipse, Harlequin, 
Senator, Parrot, Tardis, Lakertron, Arthur 
Ascii, Sinclair Power Pixie were some of the 
names suggested for the Spectrum. We 
awarded the prize of a ZX Spectrum to 
R Burgess, 51 Constance Crescent, Hayes, 
Kent for his "Spectre — there is only a ghost 
of a chance of seeing one". This was not the 
only entry suggesting "Spectre", just the 
lucky one. 

Other entries were more rapturous, like the 
"Miracle" and the "Dazzler", but I Hunt's 
"the Messiah because it's a Godsend" seemed 
to be carrying admiration too far. Some people 
thought the Spectrum should have been called 
. . . the Spectrum. As R Fletcher added "now 
there's a coincidence". 

More original was A Swale with "the 
Botham, the great all-rounder that hits the 
opposition for six", while G Robbins thought 
the Spectrum should have been called "to my 
attention earlier". The last word must go to 
G Wright for his "Rom Greenwood — this 
time we will get it right". 

A number of people pointed out an incon- 
sistency in the rules for July's Bird Catcher 
problem. The box beginning "If you have a 
parrot . . ." tells you to release all but two of 
your blackbirds, but by this stage you will 
have already released all your blackbirds. This 
understandably deterred most people from 
proceeding further. 

If you ignore the inconsistency and assume 
that you can exit from the box with two black- 
birds, a solution is possible. The following 
program translates each instruction into a 
Basic statement and gives an answer of 13 
cages. Line 210 translates the amended 
instruction. The closest solution came from 
J Clark, 32 Bcncombc Road, Purley, Surrey, 
CR2 4DG, who has been awarded the £15 
book token. 




PIRATE SPRINGS 
OUT AND STEALS 
ALL YOUR BEADS 

- KILLING YOU 
IN THE PROCESS 

— BUT IGNORES 
YOU IF YOU HAVE 
NO BEADS 



Solution to the July crossword. 
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SOFTWARE 



$ 
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INVADERS 




WHAT'S YOUR GAME? 



SOFT W/\ RE y 

ACORN ATOM 







Bug-Byte games are best sellers-Tens of thousands of contented customers testify 
to that, so do consistently hot reviews in the popular micro-press. If your game 
isn't shown, don't worry, we probably have more quality games for more machines 
than any other software house - we just couldn't fit them all in Bug-Byte games are 
available at good computer shops everywhere, or direct from our Liverpool office. 



PLEASE SEND ME FULL DETAILS. MY COMPUTER IS . 

NAME 



ADDRESS . 



FREEPOST (NO STAMP REQUIRED) LIVERPOOL L3 3AB. 



YC/82 



ATTENTION DEALERS! For special introductory pack send coupon and 
business card to Mark Butler 




ATOM & BBC 



Closing date 30/11/82 the winner 
hand in time for Christmas. 



"ZODIAC" 

Following the success 
of our 1st Adventure 
Competition (winner to 
be published next 
month). We are 
launching our second 
Adventure Competition 
twe have doubled the 
prize money as well). 
"Zodiac" is your 
greatest challenge yet 
from A&F. Solve the 
problem of this 
Astrological Adventure 
and you could win 
£100. 

Full machine code 
program requires 12K 
RAM. 

Price £6.00 
will have £100 in his 



ATOM • UTfllMT EPI 



FOR JUST £1810 ADD 22 BASIC COMMANDS AND FIVE 
FUTURES!! TO YOUR ATOM 
RfFUEO KJUY 00CUMWTEO ON 4K EPftOV.; 
COMMANDS Read; Restore; Data; Tone; Key 
X; Clr; Disassemble; On Error; On Escapo; Var; 
Hex; At: List (controlled list with up & down 
scroll facility); Renumber; Find; Search & 
Replace; Auto; Delete; Block Move; Cold; 
Warm; Fast, Stow. 

'1200 BAUD CASSETTE OFtrUTMti SYSTEM FEATURES 
Visible Load/ Save; Audio indication of success- 
ful Load/ Save; Extended Lines lie up to 208 
characters per line); Auto Repeat on all keys 
(except Break £r Lock); Auto list of line when an 
error oceures. 

THE BEST VA1UF FOR MONEY TOOLKIT AVAILABLE' WHAT! ALREADY 
GOT A TOOLKIT FITTED? Why not buy our Add-an-Eprom Board 
— add up to 4 Eproms for Only C 1FJ.00 (free program when 
ordering both items} 



NEVM 



ATOM 



TORPEDO RUN 

Another fantastic high resolution (clear 4) real time 

game for die "Atom". Can you complete your mission 

and destroy the enemy convoy? Will you return to a 

heroes welcome or is Davy Jones Locker your final 

resting place!!! 

SK Text 6K Graphics Price £4.95 

ESCAPE 

The invader P.O.W.s are out for exercise. You. a guard 
have to catch them, enthral and frustrate your family all 
at the same time. 
5K Text 3K Graphics Price £4.95 



NEW 



CYLON ATTACK 

A FAST MOVING 30 SPACE BATTLE 

As you sit in your slaughter looking out into the void of 

space remember the CYLON race only want Mankind 

for food II You glance up at your long range scanner, 

the CYLON fleet is in range. Quickly you select a target 

and turn to meet it ready to defend Earth to the end'! 

SK Text6K Graphics Price £4.95 

MISSLE COMMAND 

A fast moving version ol the popular arcade game. You 

have throe bases from which to fire your defence 

missiles, protecting your cities and bases from the 

missies and aircraft attacking you!! 

SCORE/HI SCORE/MULTIPLE LEVELS/SOUND 

5K Text 6K Graphics Price £4.95 

POLARIS 

Your submarine is ordered to sink an enemy 

convoy. By using skill, cunning and strategy 

can your avoid the escorting warships and 

dangerous shallows to succeed 

with your mission? 

5K Test 6K Graphics Price £3.95 

•SPECIAL OFFER, DEDUCT £1 
PER ADDITIONAL CASSETTE 
ORDEREO 



W 



BBC 



ROADRUNNER MOD. B 

The opposition will stop at nothing to get you. In this 
arcade style car chase; dodge through the Sunday 
traffic, weave to avoid their fire as the black cars try to 
shoot you off the road! Beware the hells angels who 
assist theml 
Can you survive! £6.00 

EARLY WARNING MOD. R 

Destroy the attacking waves of ICBMs using a radar 
tracking system and intercept missies. 48 Levels — Each 
one harder than the last. £6.00 

NEW "TOWER OR ALOS" 
MOD. A &B 

A fully interactive adventure program for the BBC. Clear 
"ALOS" of its monster and demons. Fight your way to 
fame and fortune. £6.00 

•SPECIAL OFFER- 
DEDUCT £1 PER ADDITIONAL CASSETTE 
ORDERED. 



BBC MOD B ONLY 

A superb reproduction 
of the popular arcade 
game. Four skill levels, 
realistic sound and 
fantastic graphics. Long 
range and close up Luna 
Landscape Displays. A 
safe soft landing is 
your target. But can 
you do it? 

PRICE ONLY £6.00 



Orders to A&F Software, 830, Hyde Road. Gorton, 

Manchester M18 75D. 

Orders by mail or phone (061) 223 6206 

•All prices fully inclusive no hidden extras* 

Micro-Link * A&F's Showroom now open 

Address as above. 

We pay 25% royalties on ATOM/ BBC programs 
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Bringing it all back home 



. . .to Manchester, birthplace of computing in 
Britain. To Belle Vue from November 25th to 
27th— the obvious place for the Northern ■ 
Computer Fair. 

Following the incredible success of our London 
show "the biggest-ever personal computer 
exhibition' where over 38.000 people visited us in 
3 days, we're going to repeat the performance in 
Manchester. 

whatever your specialised line of business- 
personal computers, home computing; small 
business systems; associated software— this is the 
exhibition designed for you. 
It's the ideal showcase for companies who need 
to demonstrate to a fast expanding and 
increasingly we) I informed audience ail aspects of 
personal computing. 

. . .you cannot afford to ignore it. 



For further details about exhibiting at the Northern Computer Fair, contact the 
Advertisement Manager, Your Computer, Room L21S, Quadrant House, 
The Quadrant, Sutton, Surrey SM2 5AS. Telephone; 01-661 3127. 



Name: 



Position in Company: 
Company: 



Address: 



Telephone: 
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Don't let its size fool you. 

If anything NewBrain is like the 
Tardis. 

ft may took small on the outside, but 
inside there's an awful lot going on. 

It's got the kind of features you'd 
expect from one of the really big business 
micros, but at a price of under £200 
excluding VAT it won't give you any 
sleepless nights. 

However, let the facts speak for 
themselves. 



You g et what you don't pa y for. 

NewBrain comes with 24K ROM 
and 32K RAM, most competitors expect 
you to make do with 16K RAM. 

What's more you can expand all the 
way up to 2 Mbytes, a figure that wouldn't 
look out of place on a machine costing ten 
times as much. 

We've also given you the choice of 
256. 320, 512 and 640 x 250 screen 
resolution, whereas most only offer a 
maximum of 256 x 192. 



Big enou g h for your business. 

Although NewBrain is as easy as 
ABCtouse(andchild's-playtolearntouse) 
this doesn't mean it's a toy. 

Far from it. 

It comes with ENHANCED ANSI 
BASIC, which should give you plenty to get 
your teeth into. 

And it'll also take CP/M® so it speaks 
the same language as all the big business 
micros, and feels perfectly at home with 
their software. 






NO OTHER MICRO 
HAS THIS MUCH 

POWER 
IN THIS MUCH 




FOR THIS MU 



MO 



IS MUCH 




,- 



■1 



inHP 









ind 



So as a business machine it realty 
comes into its own. 

The video allows 40 or 80 characters 
per line with 25 or 30 lines per page, 
giving a very professional 2000 or 2400 
characters display in all on TV and/or 
monitor. And the keyboard is full-sized so 
even if you're all fingers and thumbs you'll 
still be able to get to grips with NewBrain's 
excellent editing capabilities. 

When it comes to business graphics, 
things couldn't be easier. With software 
capabilities that can handle graphs, charts 
and computer drawings you'll soon be 
up to things that used to be strictly for the 
big league. 

Answers a g rowin g need. 

Although NewBrain, with its optional 
onboard display, is a truly portable micro, 
that doesn't stop it becoming the basis of a 
very powerful system. 

The Store Expansion Modules come 
in packages containing 64K, 128K, 256K 
or 512K of RAM. So, hook up four of 
the 512K modules to your machine and 
you've got 2 Mbytes to play with. Another 
feature that'll come as a surprise are the 
two onboard V24 interfaces. 

With the aid of the multiple 
V24 module this allows yo.14.to run up to 32 
machines at once, at! on the same 
peripherals, saving you a fortune on extras. 

The range of peripherals on offer 
include dot matrix and daisy wheel printers, 
9," 12" and 24" monitors plus 5'A" floppy 
disk drives (100 Kbytes and 1 Mbyte) and 
5'// Winchester drive (6-18 Mbytes). 

As we said, this isn't a toy. 

It doesn't stop here. 

Here are a couple of extras that 
deserve a special mention. 

The first, the Battery Module, means 
you won't be tied to a 13 amp socket. And, 
even more importantly, it means you don't 
have to worry about mains fluctuations 
wreaking havoc with your programs. 

The ROM buffer module gives you a 
freedom of another sort. 

Freedom to expand in a big way. It 
gives you additional ROM slots, for system 
software upgrades such as the Z80 
Assembler and COMAL, 2 additional V24 
ports, analogue ports and parallel ports. 

From now on the sky's the limit. 

Software that's hard to beat. 

A lot of features you'd expect to find 
on software are actually built into 
NewBrain soyoudon't need to worry about 
screen editing, maths, BASIC and graphics. 

However, if you're feeling practical 
you can always tackle household manage- 
ment, statistics and educational packages. 
And because NewBrain isn't all work and 
no play, there's the usuaJ range of mind- 
bending games to while away spare time. 

Waste no more time. 

To get hold of NewBrain you need go 
no further than the coupon at the bottom of 
the page. 

With your order we'll include a hefty 
instruction manual so you'll know where 
to start, and a list of peripherals, expansion 
modules, and software so you'll know 
where to go next. 

<$ CP/M is the registef «J iratJe iriatfc c« Digtai Research Inc. 
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NewBrain. Grundy Business Systems Ltd., Grundy House. Somerset Road,TeddingtonTW11 8TD. 



Each NewBrain order will include a FREE comprehensive user manual, a catalogue of expansion modules 
and peripherals, and a detailed list of available software. 

Please send me the following:- 



Quantity 



item 



NewBrain A 

NewBrain AD with onboard single line display 

Printer 

Monitor 12* 



Price per item 
(Inc.VAT&p&p) 



£233.00 
£267.50 
£466.00 
£142.50 

Total £ 



Total 



i enclose a cheque/Postal Order for £. 



.payable to Grundy Business Systems Reader Account. 



NewBrain. Grundy Business Systems Ltd, Grundy House, Somerset Road,TeddingtonTW11 8TD. 
Rease debit my Access Card No: my Barclaycard No: 



Signature- 



Name. 



Address. 



-Postcode. 



Registered Number 1522978 

VAT Number 358661618 

Please allow up to 28 days for delivery. 



VC9 



NEWBRAIN 



Sponsored by Practical Computer and Your Computer 




Meet some of the 
best brains in Britain 

at THEm m 

^Northern 
Computer 




Personal computers 

computing 

Small business systems 



BELLE VUE, MANCHESTER 
NOVEMBER 85-27, 1989 

Opening Times 10am-6pm each day 



The brains we're talking about are the printed 

circuit, silicon-chip variety and you'll find them 

(thinking hard) in the vast range of exhibits at The 

Northern Computer Fair. The show covers the fields of 

personal computing, home computing, small business systems and 

associated software, through computer books to video games, with 

a special attraction being the ZX 81 Sinclair Village. So whether 

you're a businessman (or woman) who needs to keep up to date 

with the latest developments in this fascinating field, a die-hard 

computer enthusiast, or simply interested in the subject, you'll find 

what you're looking for at the Northern Computer Fair. 

Ticket prices at the door are £2.00 for adults and £1.00 for children 
under 16, but special party rates are available for 20 people or more 
with the organiser admitted free. For more information contact IPC 
Exhibitions, Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ. 
Tel: 01-643 8040. 



HALF PRICE ADMISSION VOUCHERS 



for readers of 



^Northern 
Computer 



adult 
£1.00 



flBBpBJBJ 
toomrss xys.'iwj 



Cut this coupon and 
exchange for half-price 
ticket at the door. 



n r 
II 
1 1 
H 
H 
H 
1 1 



^Northern 
Computer 

M tmmtmmamtma 

Cut this coupon and 
exchange for half-price 
ticket at the door. 



child 
50p 



YC 



YC 
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A bigger range than the 

Himalayas 




The Acorn Atom From Ens plus vat. 



Personal Computing - Instructional 
and Fun 

To get the best out of personal 
computing you need two things - 
hardware that is powerful and reliable 
-software that uses the hardware to 
the full. The Atom range is just that. 
The Atom -tried and tested 

The Atom was designed to last - 
inside and out. Outside a rugged, high 
impact case with a proper keyboard. 
Tested to withstand children as well as 
adults. Inside a powerful operating 
system that will never be bettered. 
It is available in several versions so you 
can choose what you want. And there 
is an enormous range of additional 
boards that fit inside the casing -start 
where you like -add more power, 
more versatility when you need it. 



The Accessories- something for 
everyone 

Diskpacks, printers, monitors, 
plug-in ROM's, manuals, other 
languages, arcade-type games, 
business and household software. 
Whatever you want to do- teach your 
children, run your business -you can't 
do better than choose the Atom range. 
Available Nationwide 

Not just mail order, the Atom 
range can be bought through a national 
dealer network- they will help and 
advise you. And in the unlikely event of 
breakdown they will be there. Like our 
equipment Acorn Computers are 
here to last. 

Acorn Computers Limited. 
Fulboutn Road. Cherry 
Hmton.Cambndge CB1 4JN 
Tel (0223) 245200. 



FREE Catalogue 

For full details of the 
complete range and 
a list of dealers just 
fill in the coupon 
or write to us. 



I Ho Acorn Computers 1 1 

I fill bourn Road. Cherry Hmton. 
Cambridge CBi 4JN Tel. (0223) 245200. 

I Please tush me a complete list of I 

' A' m i n 





I Name 

j Address . 

I 

I 



sflCORN 
COMPUTER 



I postcode.. 




ADD ON. PLUG IN. 



PRINT OUT 



9 



[ i 



l 



I 



I 



the flexible print out facility for home computers. / "«** 



At long last it's possible for every home computer user to have a hard copy of 

program listings. The AMBER 2400 Matrix Printer is the first low-cost complete 

printer with the flexibility of parallel or serial inputs to make it compatible with 

most home computers. 

Priced at just £69.99 plus VAT, the AMBER 2400 is available for the first time this 

August and has a most impressive specification. 

• 24 characters per line standard text • Full graphics capability - each dot is 

individually programmable • Conventional 25 pin D' type plug • Serial and 

parallel input • CTS/Busy output • Serial baud rate selectable from 75 to 9600 

baud • Mains Powered • Injection moulded case for strength • Size of just 

80mm x 160mm x 160mm (H x W x D) • Uses low-cost plain paper wih (90ft 

for 45p) • This is not a thermal or spark discharge type printer 

This is the printer you need, write now telling us what computer you use, 

including a SAE, and we'll send you the AMBER 2400 Matrix Printer leaflet. We're 

also accepting advance orders for the AMBER 2400. 
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AMBER CONTROLS LTD. 

Central Way, Walworth Industrial Estate, 
Andover, Hampshire. 



ZX81 OWNERS 

SPECIALISED PRODUCTS 
MODULAR EASY TO USE 
FOR HOME/INDUSTRY & 
EDUCATION 



ZX81 16K 



rtv 



KITCHEN 



TEIO INPUT? OUTPUT PORT - Easv to use. Fits betw««n ZX 6 RAM 
PACK/PRINTER (if required). No sMJ required to connect. Can be used for 
weh things as:- motor control: soundYmusic generators, connection to 
printers/ fioppy discs/light pens/other computers, temperature monitoring, 
square wave genorattng. control of rotating aerials, even train sets etc. Pon has 
16 programmable 1 .'0 lines and may be used without any electronics knowSedge 
to connect other addons. Motherboard required ONLY when two or more add- 
on* are used at any one time. 

FULLY ASSEMBLED £17.95. 

KIT (WITHOUT CASE) £14 96. 

TE12 4 CHANNEL RELAY BOX - To Suit Port Contact rating:— 240v 
AC/1.5A - 24V DC w 110V AC/3A. Up lo 4 units i.e. 16 relays cen be 
operated £14.95. 

TE15 8 WAY TRANSISTOR DRIVER- £9.95 

TE17 8 WAY SWITCH UNIT (EDUCATIONAL)- £12.95 

TE18 8 WAY INDICATOR UNIT (EDUCATIONAL)- £12.95 

TE20 JOYSTICK & FREE GAME - (2 Joysticks may be connected via 
Motherborsd.) £12.95 

TE30 MOTHERBOARD- Allows multiples combinations of add-ons — up 
to 161/0l.ne*moy be used — £15.95 

TE126 POWER SUPPLY 6/7.5/9V DC at 300 mA - Required for use with 
addons TE12/15& 18 CMS 

23 + 23 WAY ZX Edoe Con £2.85. Contact cleaner £2.30. 
16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PIO NOTES C1. 
PRICES INCLUDE VAT 

Receipts atorays provided; - Delivery normally ex-stock. ADD 

50p towards pfyp on all orders under £20.00, with the exception 

t>.' accessories, e. g. Edge on. fuH instructions and examples with 

all products. 

SEND S.A.E, POP CATALOGUE TELEPHONE ORDERS 

ACCEPTED. 



THURNALL (ELECTRONICS) ENG. 

m?prml DEPT Y. 95 LIVERPOOL ROAD. 

CAOISHEAD. MANCHESTER M30 58G 
TEL #61-775 4461 {24 Jrtitrl 



YOUR QUICK LEARN 
WAY TO BASIC 
OR COBOL 



> 



IN YOUR OWN 

HOME, 

IN YOUR OWN 

TIME, 

AT YOUR OWN 

PACE. 



SIMPLE SLPPERS^ 

TO 

[CELEBRATION DINNERS 

VOLUME 1 

50 PAGES OF W0RLDW10E RECIPES 
£4.39 (inc. P&P and VAT} 

V0LUME2 



\1 



t\Cfe>**» 



fwp 






50 PAGES EUROPEAN RECIPES 

£4.99 (inc. P&P and VAT) 
Special price for two volumes 
£9 (inc. P&P and VAT) 

More volumes to follow 
Please specify 
which volume(s) - 
Mail order only 

Send remittance 
to:- 



A AJ 



MICRO COMPUTER SOFTWARE 

Unit D6. Pear Industrial Estate, Stockport Road, Lower Bredbury, 

Stockport SK6 2BP. Tel: 061-494 2441 



Learn computer programming quickly and easily i 
through the renowned ICS "Open College" 
system, taking the course at your own pace and 
in your own time. 

Use the famous ICS study texts, backed up by 
your own expert tutor, and learn computer 
programming, the proven way, with ICS home 
study. 

Courses: 
Introduction to Computer 

Programming 
Programming in BASIC 
Programming in COBOL 

CACC. iQj 

Approved by CACC 




I Please send me your prospectus on Computer Programming 
■fflO Name. 

I 



Address 



Depi 349Y 

ICS School of Computer Programming 

160 Stewarts Road, 



l.///HiHV Pos» » 

II >i v Natii'imi 
KJucjliuii 
LVinuintfiwi London SW8 4UJ 



01 622 091 1 




Express 

Programmes 

Company 



ZX 81 GAMES 

Cassette 1. for Ik 

lO games incl. Deslroyer. Kaleidoscope. 
Sub Chase, Star Fighter Grand Prix, Roulette etc. 

£4.50 

Cassette 2, for 16k 

3 games. 3D Noughts and crosses 2 versions, 

one played on a 3x3x3 grid and one on a 

4x4x4 grid and Connect 4. 

£4.50 

Cable Extension Leads 

For connection ol ZX81.to TV. Cassette Player. 

Braided cable lor protection from external interference. 

2 Metre TV Cable £1.50 0.7 Metre Cass. Cable £LSO , 

We offer very competitive royalties on quality programmes 
Send sae tor full details. 

Prices inc. Postage and Packing 
Make cheques/Postal Oideis Payable to-- 

EPC, 

Express House, City Road, 

BRADFORD BD8 8ER 

.West Yorkshire. 
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ZX Spectrum 

20 Programs £6.95 

The ZX Spectrum has brought advanced 
computing power into your home, The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 

No experience required. Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and run. 

Amazing effects. All programs are fully 
animated using hi-res graphics, colour and sound 
wherever possible. 

Entirely original. None of these programs has 
ever been published before. 

Proven Quality. The author already has 30,000 
satisfied purchasers of his book of ZX81 programs. 

Hours of entertainment 

• Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 

• Maze. Find your way out from the centre of a 
random maze. 

• Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer- 
space. 

• Biorhythms, Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
Some would say this is not a game at all. 

Improve your mind 

• Morse. A complete morse-code training kit. 
This program will take a complete beginner to 
R.A.E. proficiency. 

• Maths. Adjustable to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 

Run your life more efficiently 

• Home Accounts. Keeping track of your 
finances with this easy-to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 

• Telephone Address Pad. Instant access to 
many pages of information. 

• Calendar. Displays a 3 month calendar past 
or future, ideal for planning or tracing past 
events. 



ORDER FORM: 

Send Cheque or P.O. with order to;- 

Dept. C. Richard Francis Altwasser. 22 Foxhollow, Bar HiM, 

Cambridge CB3 SEP 

Please send me 

□ Copies Cambridge Colour Collection Book only £6.95 each. 

□ Copies Cambridge Colour Collection Book & Cassette 

£9.90 each 

Name: 




Due to excessive enquiries from all 
parts of the U.K., LASERBUG is 
now a national independent user 
group. 

Membership is £12.00 per year for 
12 issues of LASERBUG 
newsletter. 

For trial copy, send £1.00 plus 
large S. A. E. {12" x 9") to: 



LASERBUG 

4 Station Bridge, 

Woodgrange Road, 

Forest Gate, 

London E7 0NF. 




Address:. 



preprints 

If you are interested in a particular article/special 
feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 

REPRINT SERVICE! 

We ofrer an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. {Minimum order 250 copies). 
Telephone Michael Rogers on 01-661 3036 or 
complete and return the form below. 



To: Michael Rogers, Your Computer, Reprint Depart- 
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I am interested in copies of article /advert. 

headed featured in this 

journal on pages , issue dated 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 

Address 

Tel No 
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personal computer software 



ZX81/ 16K SOFTWARE 



D 



STARTREK' 



£4.95 



16K STARTREK: Exciting space adventure game including 
klingons starbases, phasors, 8x8 galaxy, 4-levels of piay, long 
and short range scanners, etc. 



D 



SUPER- WUMPUS' 



£4.95 



16K SUPER-WUMPUS: Can you hunt and catch the 
mysterious wumpus in his underground labyrinth? Intriguing 
underground adventure. 



D 



'GRAPHIC GOLF' 



£4.95 



16K GRAPHIC GOLF: Test your golfing skills on the 
computer's 18-hole golf course, each hole is different and is 
graphically displayed on screen, many hazards including lakes, 
streams, rough etc. 



□ 



GAMES PACK 1" 



£4.95 



16K GAMES PACK 1: Fantastic value for money, nearly 50K 
of programs on one cassette. Five games including "Real Time 
Graphic" Lunar Lander, Starwars, Hammurabi, Minefield, 

Mastermind. 



NEW!! 
□ 



ZX- ARCADE ACTION!! 



'MUNCHER!!' 



£5.95 



At last! Pacman for your ZX-81 full feature arcade game 
including 4-types of monsters, high-score, 10-skill levels etc., 
all entirely in m/c code. 



□ 



"SPACE- INVADERS' 



£4.95 



This version is simply the best yet, features include 3-lazer 
bases, high scorer, bonus points, alien motherships, authentic 
space invader movement and ever increasing speed, 10-skill 
levels. 



3 



'ASTEROIDS" 



£5.95 



Authentic representation of the arcade game with left, right, 
thrust & fire controls, 5-levels of play & alien spaceships, 
FASTEST! version available. 

D "ALIEN- DROPOUT" £5.95 

Can you stop the aliens from building up in their launch chutes 
before they drop down & destroy you. Exciting NEW arcade 
game. 

Cheques/ POs payable to "SILVERSOFT" 
TICK BOXES REQUIRED 



Two or more deduct £1.00 
S.A.E. FOB CATALOGUE 

I enclose a cheque/PO fof C 

ZX81, VIC-20. SPECTRUM tr BBC SOFTWARE WANTED 
EXCELLENT ROYALTIES IProbaMy «he beM around) 



Name ... . 

Address 



.YC.82 



■ SILVERSOFT (Dept. YC) 
1 35 Bader Park, Bowerhill, 



■ Melksham, Wiltshire 



E£ 



NEW! A | LJIVI NEW ' 
ALL ACTION PACKED M/COOE ARCADE GAMES 

DEFENDER " 

The Mnl [T*LilLv Vcf«u«i *f this Mt««iAC Arcfr0e 
*•»*£&& for Lhc Altn. Drfvud yviir h if fco tdi 
autitkft md <3*ill*y *.t* AlrfUs in lM» itfptt f«*t, 
•c'.ioa pickt-4 pee. Mov>.'i£ j/.onciuy i'jHnrc , 

rejvjiiiyj Uum and iauI buobt, thru*t, *psor, 
incrracliip AtUck. U«m, i lypci e/ Mwr,-*. Soand 
Lfftttt.. T«f> MPrr Kt4 ca«!Unl node -C jr»pfticfc are 
wc*e of the l*iiupc vi ihu tAttilng c*»#. 



CEOTIPE0E £6 

TW rW»l mvi) «nty v+r*>.«» <cf ihi» pojiukr Ar++4+ pa* 
Jw tl* Alow. Www! 0*wn tfcr *pl»nns w i U p m M h 
v*irl» through i?vc Kmdtpoon fi*W. Ab» utiuMitng thr 

MKKvhMk uhUl only kXfil *ntl quick ihra.*-jnc <*n «w 
*<**. LxrrUrnl hi^tt spml node 1 [f*v!i*.<:-., ^tr-nO 
l.fHVlh «Rd Icp WOK. 






OMEGA MISSION n 



Itw firvt acvd"* «a]y tvriwn of Ibt lU^-tit* ScymM* 
Arf&ac pj.r*c. Uovlsg luiduupu' fly ot*r BOuxllaln.%. 
through rav*». ar*c tuw^h, i dllforvn*. %U|jv*. Gfvun-C 
to Mr Uhnttoft* lu« t*iii. *;»»«»• Cr*n. i!4t»M* i 
n&rrvw itmuatc Tun.wl liwvirwvnt U* * tfcrtrtlorv*. [»v*r 
i'ji i. tXCC&fQC COLOt'K EK.pM« <CiW N*fk I 
«ft **»KbfV«W T.V.J WMlf 3a, S«unil KlfeCtfc. Top. 
nevfr. 



pucKmnn « 



. .■ • ■ ...■*■■ 

I I v. r p«9. I-»1 t". thr CM» in 

(vr thv hvnun Bbuttel t*t m. 
AM r*v*rw». i«Ii n»j< civ* 

Kr«pUc*. S««nO £2f«<Ct Md Io> 



Enrua|> • new «nc 

» *^r^l nud4 4 




ALL I2K RAM 

PRICES INCLUDE P&P. FAST 2 DAY DESPATCH! 

micromania 

14 LOWER HILL RD. EPSOM. SURREY. 



16KZX 
SPECTRUM 
GRAPHICS 
SUPERDRAW16 
16KZX 
SPECTRUM 
GRAPHICS 

• 16K Spectrum graphics pack. 

• Full screen high resolution colour. 
•Moving cursor control. 

• Large alphabet facility. 

• Pictures saved on cassette. 

• Automatic "slide show" option. 

• Menu driven, easy to operate, crash proofed. 

• Documented to usual high Video Software standard. 

• Demonstration slide show. 

• Audio commentary on reverse of cassette. 

If you've now got your Spectrum you will be wanting to 
explore its graphics potential. SUPERDRAW16 will help 
you get the best from it. 
Price: £5.00 inc. VAT, P. & P. Immediate delivery. 






STONE LAW 
KlNVCH 

Stournudce 
west midlands 

nv-trc 
England 

Til XiKvitM; 



VIDEO 

SOFTWARE LIMITED 
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Sumtoclr 



Manchester 



[^□^©^©DiiDfp^Cltr 7 NftM/flcS 




I11Z-8D0DA 




*?&i4t and fonewMt 

MZ 80A 48K COMPUTER £549. 00 (inc VAT) 

THE NEW FULL KEYBOARD COMPUTER FROM SHARP 
♦COMPLETE WITH SOFTWARE PACK: 
EDUCATION - HANGMAN, GEOGRAPHY, ARITHMETIC 
GAMES - LUNAR LANDER, TEN-PIN BOWLING, 

SPACEFIGHTER, IDENTIKIT, CLEVER CRIBBER 

D-DAY, BREAKOUT, STAR TREK, SCRAMBLE, 

SPACE INVADERS 
HOME FINANCE - HOME BUDGET, BANK RECOCUL, 

BANK LOAN, MORTGAGE 
BASIC TUTORIAL - BASIC TUTORIAL 1 

BASIC TUTORIAL 2 

BASIC TUTORIAL 3 

BASIC TUTORIAL 4 
PLUS BASIC BASIC and THE BASIC ENCYCLOPAEDIA 
two very useful additions to your library 

TWO YEAR WARRANTY ON SHARP 
HARDWARE parts and labour niHM ~* , , „ 

Will • vt u 




CARTRIDGE RENTAL SERVICE 
RING FOR DETAILS 



VIC 1001 VIC 20 computer 

VIC 1530 C2N cassette deck 

VIC 1515 VIC printer 

VIC 1540 Single floppy disc 

VIC 1210 3K RAM cartridge 

VIC 1 1 1 8K R AM cartridge 

VIC 1111 16K RAM cartridge 

VIC 1212 Programmers aid ctg. 

VIC 1212A Super expander ctg. 

VIC 1213 Machine code monitor ctg. 

VIC 1311 VIC joystick 

VIC 1312 VIC paddles (1 pair) 

VIC 2501 Introduction to Basic (1) 

VIC 1901 Avenger ctg. 

VIC 1902 Star battle ctg. 

VIC 1904 Super slot ctg. 

VIC 1905 Jelly monsters ctg. 

VIC 1906 Alien ctg. 

VIC 1907 Super lander ctg. 

VIC 1909 Road race ctg. 

VIC 19 Rat race ctg. 

VIC 2801 Learn computing with VIC 20 

VIC 2802 VIC revealed 



£189.95 
£44.95 
£230.00 
£396.00 
£29.95 
£44.95 
£74.95 
£34.95 
£34.95 
£34.95 
£7.50 
£13.50 
£14.95 
£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£1.95 
£10.00 



VIC 2803 Programmers reference guide 

VP 014 Spiders from Mars ctg. 

VP 010 Amok 

VP 026 Alien blitz 



STACK ACCESSORIES 

Paddles (1 pair) 
Light pen 
Analogue joystick 
Low cost RS232 interface 
Games port multiplexer 
Games port adaptor cable 
Rom switch board 
Full RS232C interface 
Memory expansion board — 
with 3K RAM expandable with 
chips to full VIC capacity (29K) 
Hi resolution and toolkit 
command single ROM to fit in 
SC15 
DUST COVERS for VIC 20 and C2N 
(approved CBM product) 



SC09 
SC 12 
SC 11 
SC14 
SC16 
GPA 
SC 13 
SC06 
SC 15 



VIC KIT2 



£14.95 

£24.95 

£6.99 

£7.99 



£11.50 
£28.00 
£14.95 
£19.84 
£37.95 
£19.84 
£44.00 
£56.00 



£56.35 



£33.25 

£3.75 

per set 



COMPLETE LIST OF HARDWARE AND SOFTWARE AVAILABLE BY REQUEST 
We only advertise what we have in stock at the time. 

All items are ex stock. Telephone/mail order 

despatched within 24 hours. Carriage free U.K. mainland . . . . 

Sumlock Manchester j oin our free mailing list 

Dept YC2 

Royal London House 

198 Deansgate 

Manchester 

M3 3NE 



OPEN MONDAY TO SATURDAY 
PARKING WATSON ST. N.C.P. 



061 834 4233 
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TI-99/4A * VIC 16K * ATARI 400/800 * SHARP 
MZ-80K/A/B * BBC MICRO * SINCLAIR SPECTRUM 

Functional cassette software by Dale Hubbard 
Buy 2 at £19.95 - take 1 at £5.95 FREE!!! 



DATABASE 

The program that everyone needs. Facilities include sort, search, list, 
delete, change, totals, save file, one print if required, etc, etc. Can be 
used in place of any card index application. 



£19.95 



STOCK CONTROL 

All the necessary for keeping a control of stock. Routines include stock 
set up, user reference no., minimum stock level, financial summary, line 
print records, quick stock summary, add stock, delete/change record, 
and more. 



£19.95 



MAILING LIST 

A superb dedicated database to allow for manipulation of names & 
addresses & other data, with selective printing to line printer. Features 
include the facility to find a name or detail when only part of that 
detail is known. Will print labels in a variety of user-specified formats. 



£19.95 



COMMERCIAL ACCOUNTS 

A gem of a program, all for cassette, with the 
following features: 



Daily Journal 
Credit Sales 
Cash Sales 
Credit Purchases 
Purchases - other 



Sales Ledger 
Purchase Ledger 

Bank Account 

Year to Date Summary 



A fully interactive program suitable for all businesses. 
Files can be saved and loaded and totals from one 
file carried forward to another on cassette. 
Particularly useful from a cash flow point of view, 
with an immediate accessibility to totals for debtors 
and creditors. Bank totally supported with entries for 
cheque numbers, credits and, of course, running 
balance. £19.95 



DECISION MAKER 

A serious program that enables the computer to make a sound decision 
for you based on various criteria. If you want to buy a car, hi-fi, house, 
etc., or you don't know which woman to marry then you need this 
one. 



£5.95 



INVOICES AND STATEMENTS 

Ideal for the small business. A complete suite of programs together 
with generated customer file for producing crisp and efficient business 
invoices and monthly statements on your line printer. All calculations 
including VAT automatic and provision for your own messages on the 
form produced. 'Not Spectrum 



£19.95 



HOME ACCOUNTS 



£19.95 



Runs a complete home finance package for you with 
every facility necessary for keeping a track of regular 
and other expenses, bank account, mortgage, H.P. etc 
etc etc!! You'll wonder how you ever managed 
without it. 



CHOPIN - LES ETUDES 

Six beautiful studies from Opus 10 and 25 performed 

for you live by Mr. Computer. Spellbinding!!! 

*Not Spectrum £5.95 



RUB1K SOLVER 

It's not our policy to offer games but we make an exception here for a 

program to solve the cube from ANY position. Shorthand notation 

makes learning the solution by heart possible for most active brains. £12.95 



MOTOR ACCOUNTANT 

Finn out exactly what the car is costing you and keep 
a data file with all your expenses therein! £5.95 



THE CATALOGUER 

This dedicated database is ideal for use in any situation where a 
catalogue could be utilised. E.g. stamp collection, coins, photos, slides, 
books, records etc. 



£19.95 



RECIPE FILE 

Let all those computer widows have a bash! The 
wives will realy enjoy the fun of this program 
designed to keep all her recipes. Will even suggest a 
menu for the day/week! Excellent value. £19.95 



All programs supplied with exhaustive documentation. 
Send cheque or P.O. or Cash (registered) or Credit Card no. to: 

Gemini Marketing Ltd 

DEPT. YC9, 9 SALTERTON ROAD, EXMOUTH. DEVON EX8 2BR. 

Or telephone us with your credit card order on (03952) 5832 

All orders despatch by return - no waiting. 

All prices include VAT and post & packing except Hardware. 

Full range of Sharp peripherals available - please 'phone for quotations. 

Please state machine type and memory size when ordering software. 




Access Welcome 
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Now! For the SPECTRUM 48K! 

tmmmM 




ZX8t 

SPECTRUM 

TRS80 

VIDEO GENIE 



* A S MANY SEASONS AS YOL LIKE* 4 DIVISIONS * 
^ • PR OMO TIPS' & REL EC A TKfvT 




» 



• Fit . I , LEAGUE TA BLES * 




• .V. . 

» MANAGERIAL RATf NG~i 



* PICK VOIR TEAM FOR EACH MATCH * E.A. CLP* 



ixuuniuiinMiiniiiirnminiiin miimmmvmii 

This is NOT a mere simulation. This is an exciting and highly enjoyable game in 

which you play the part of a Football Manager coping with the problems and 

decisions involved in running your club. There are so many features it is 

impossible to list them here but included are form (top teams NORMALLY win). 

giant-killings, wage bills to pay, and you can even be sacked! It is a game 

requiring a great deal ot skill, and people play it for literally hours on end (we 

have PROOF!). 

WE GUARANTEE that this is one ol the best computer games you've ever 

played! 

BUT BEWARE, this game is extremely addictive! 



HARDWARE REQUIRED 



Spectrum 
48KRAM 



ZX8I 
1 1, K RAM 



TRS80/ 
Video Genie 
LEVEL II 
I6K RAM 



J it Order tmtl Cha/ue P.O. £7.95 
inuile /JuwwVr to: AtHWTIVF. <iA t/fiS 

ui: Oept. Y.C. PO. BOX 278 

( t>\.\18VRROtf 

MII.TOS KEY/VES MKI4 7N& 

PLEASE MA It COM PL Tl.H 



ZX DIARY 



A completely secure diary stored on tape. 
At last you can write anything you like in 
your diary with no fear of it being read by 
others. Not even if they know how to load 
the programme. 

■ Type in text 

■ Fast recall on screen or printer. Lines 
end neatly. Nothing chopped in half 

■ Automatic "Contents" page. Select any 
part for printing 

■ Automatic paragraphs 

■ Edit your text. Flashing cursor 

■ Choose your own UN-CHEATABLE 
7 digit security code 

For 16K or bigger ZX 81. 

2 recordings on C12 cassette with full clear 

instructions. 

Price £5.50 inc VAT, P&P. CWO 



Order from: 



RB SOFTWARE 
BROOK HOUSE 
5 WAYS 
NESTON 
SOUTH WIRRAL 
L64 7TW 



Immediate despatch. (Mo delay. Or send 
small SAE for free descriptive leaflet. 



MEMORY DEVICES FROM: 

GCC ELECTRONICS 



Tel: 022321044 



Telex: 817672 



EPROMS 


6500 Family 


MEMORIES 




2708 200u 


6502 


375p 


2114LP-2 


90p 


2716+5V 2D0p 


6520 


2B5p 


2114450 


85p 


2732 385p 


6522 


375p 


411&150 


90p 


2532 365p 


6532 


520p 


4116-200 


88p 


2764 1200p 


6545-1 


SOOp 


48162+5V 
4164-200 


250p 
410p 


6800 Family 


Z80 Family 




6116-150 


350p 


6800 270p 


CPU 


315p 


5516-250 


635p 


6802 325p 


ACPU 


350p 






6810 11 Op 


CTC 


270p 






6809 850p 


ACTC 


290p 






6850 135p 


PIO 


340p 






6821 110p 


APIO 


350p 







We supply 74LS TTls, CMOS 4000 Diodes. Transistors, etc., etc. All components 
are guaranteed prime parts, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Special 
prices for volume enquiries. Please add f 1 post and packing plus VAT at 15%. 
Minimum order £15.00. 



GCC ELECTRONICS 

18 CLAYGATE ROAD. CHERRY HINTON 

CAMBRIDGE CB1 4JZ 

TEL: 0223 210444 TELEX: 817672 



IS 




Morris Associates 
(Computing) 



PUCKMAN 
The all new fast moving mach ng code game for tho VIC-20 (hat's 
taking th« U.S.A. by storm. Devour the dots in the maze but watch 
out (or those gnostics. You cat chase them if you eat a power pat 
but be quick, the effect doesn't last for ever and they will be after 
you once again. Points for all those dots will add up to a bonus life 
and you have three lives'" Great fun for all the family. On side one 
you have a' keyboard version, and on side two the new joystick 
control. 

DIVE BOMBER 

You have on board your damaged fighter plane, a supply of bombs. 
You must guide them to tho enemy city below and clear the ground 
for the plane to land. As you improve, tho game begins to get more 
and more difficult with buildings getting higher and fuel dropping 
lower as you manoeuvre. Keyboard and joystick controls. 

All on the 3.5K VIC-20 from 



^1 



Spectrum and BBC Software will be available in a shot time and dealer enquiries will be 
welcomed. We are also interested in hearing from writers of high quality software for this 
category of hardware. Please send a demonstration copy for a quick reply and we w* 
advise you on tho marketing possibilities. 

37 ST. CATHERINES ROAD, BAGLAN, 

PORT TALBOT, WEST GLAM. SA12 8AT. 

PHONE 0639-813206 

Please send PUCKMAN GAME CASSETTE'S @ £6 50 

DIVE BOMBER GAME CASSETTE/ S @ £4.96 



= NAME: 



== ADDRESS: 



SB POSTAL ORDER, CHEQUE: £_ 



= PLEASE INCLUDE AN EXTRA SOP FOB PACKAGING AND POSTAGE. ALL PRICES = 
== A R £ INCL USIVE Of V.A T = 

^lllllin[l!!lllll[[||l!lllllll[||||||l!lllllllllllllllllllll!lllllllllllllllll!lllllll[||lll!llllllll[|li 
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Wherever you are 
in theUK there's a 



Genie dealer nearby 




Genie I & n Approved Dealers 

AVONMicrostyle, Bath, 0225334659/319705. BEDFORD 

Comserve, Bedford, 0234 216749. BERKSHIRE P.C.P.. 

Reading, 0743 589249. Castle Computers (Windsor), 

07535 581 18. BIRMINGHAM Ward Electronics, 

Birmingham, 021 554 0708. Consultant Electronics, 

Birmingham, 02 1 382 7247. A. E. Chapman and Co., 

Cradeley Heath. 0384 66497/8. BUCKINGHAMSHIRE 

Photo Acoustics, Newport Pagnell, 0908 610625. 

CAMBRIDGESHIRE Cambridge Micro Computers. 

Cambridge, 0223 314666. CHESHIRE Hewart Electronics 

Macclesfield, 0625 22030. Mid Shires Computer Centre , 

Crew, 027021 1086. CORNWALL A B & C Computers. 

1 1 Brockstone Road, St. Austell, Cornwall, St. Austell 64463. 

CUMBRIA Kendal Computer Centre, Kendal, 0539 22559. 

DORSET Blandford Computers, Blandford Forum, 

0258 53737. Parkstone Electrics, Poole, 0202 746555. ESSEX 

Emprise, Colchester, 0206 865926. GLOUCESTERSHIRE 

HAMPSHIRE Fareham Com puter Centre, Fareham, 

Hampshire. Fareham.231423, HERTFORDSHIRE Photo 

Acoustics. Watford. 0923 40698. Q Tek Systems. Stevenage. 

0438 65385. Chrisalid Systems and Software. Berkhamsted. 

044 27 74569. KENT Swanley Electronics, Swardey, 0322 64851. 

LANCASHIRE Harden Microsystems, Blackpool, 025327590. Sound 

Service. Burnley, 0282 38481. Computercat, Leigh, 0942 605730. BEC 

Computerworld (Liverpool) 05 1-708 7 1 00. LEICESTERSHIRE Kram 

Electronics, Leicester, 0533 27556. LONDON City Microsystems, EC2, 

01 588 7272/4. Wason Microchip. N 18, 01 807 1757/2230. Premier 

Publications, Anerley SE20. 1 659 7 1 3 1 . NORTH EAST Briers Computer 

Services, Middlesborough, 0642 2420 1 7. General Northern Microcomputers, 

Ha rtlepo ol, 0783 86387 1 . HCCS Associates, Gateshead, 0632 82 1924. 

NOTTINGHAMSinRE Midland Microcomputers, Nottingham, 0602 298281. 

Mansfield Computers, Mansfield, 0623 31202. East Midland Computer 

Services, Arnold, 0602 257079. Electronic Servicing Co., Lenton, 

0602 783938. NORFOLK Anglia Computer Centre, Norwich, 0603 29652. 

Bennetts, Dereham, 0362 2488/9. OXFORDSHIRE Micro Business Systems, 

Whitney, 0993 73145. Pebbleglow Ltd. (Thame) 084421 5368. SCOTLAND 

Esco Computing, Glasgow 041 4275497. Edinburgh: 031 5573937 

Computer and Chips Ltd. St. Andrews. 0334 76206. Scotbyte Computer: 

Edinburgh, 03 1 343 1 0S5. Victor Morris and Co. , Glasgow, 04 1 22 1 8958 . 

SHROPSHIRE Tarrant Electronics, Newport 0952 814275. SOUTH WEST 

Diskwise, Plymouth (0752) 267000. West Devon Electronics, Yelverton, 

082 285 3434. Bits and Bytes. Barnstaple, 0271 72789. SUFFOLK Elgelec Ltd., 

Ipswich, 0473 71 1 164. SURREY Catronics, Wallington. Surrey, 01 669 6700/1. 

Croydon Computer Centre, Thornton Heath, 01 689 1280. WALES Tryfan 

Computers, Bangor, 0248 52042. WESTMmLANDS Allen TV Services, 

Stoke on Trent, 0782 616929. WHITSHIRE Everyman Computers. Westbury, 

0373 823764. B&D Computing (Swindon). 0793 762449. YORKSHIRE 

Media 5 Ltd; Sowerby Bridge 0422 33580. Advance TV Services, Bradford, 

0274 585333. Huddersfield Computer Centre, Huddersfield, 0484 20774. 

Comprite, Bradford, 0274 668890. Superior Systems Ltd., Sheffield, 

0742 7S500S. Photo Electrics, Sheffield, 0742 53865. Ebor Computer 

Services (York) 0904 79 1595. NORTHERN IRELAND Business 

Electronic Equipment, Belfast, 0232 46161. Brittain Laboratories, 

Belfast 0232 228374. 




Chesterfield Road, Matlock, Derbyshire DE4 5LE. 
Telephone: 06£9 4995. Telex: 377482 Lowlec G. 
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COME AND MEET VIC 

AT YOUR NORTH LONDON VIC CENTRE 



SALE - VIDEO GENIE - SALE 



EG30Q3 


£240.00 


EG400 


£195.00 


GENIE 1 


£269,00 


EG3020 


£35.00 


GENIE II 


£269.00 


EG3022 


£55.00 


EG3014 


£185.00 


EG3015 


£85.00 



_ VIC SINGLE FLOPPY DISK-, 

i * 




174K Byte Storage 

Direct Interface to VIC 

Direct Compatibility with 
printer 

ONLY £335.00 



VIC CASSETTE DECK — 

* Direct Interface to VIC 
Tape Counter 

ONLY £34.00 

supplied with Free cassette 
with 6 Programmes 



VIC EXPANSION UNIT 

7 Slot expansion board, for: 
extra memory, Program- 
ming, Games, etc. 

Modulator Holder 

Enclosed Power Supply 



EXPANSION UNIT 
with LID 
ONLY £85.00 



, VIC 20 COMPUTER 

A Typewriter Keyboard. 

5K memory-expandable 
to 29.5K. 

8 programmable 
function keys. 

High resolution graphics 

Music in three voices and 
three octaves, as well as 
sound effects 

Eight border colours and 
sixteen screen colours 



SALE -UK101 KITS- SALE 

P.P.I. £19.95 Colour 

Prog. Sound £19.95 £59.95 

P108 Eprom £19.95 Memory 

Jl Expand £ 9.95 £79.95 



VIC PRINTER. 




** 



SPECIAL SUMMER OFFER ** 

ONLY £165.00 + FREE 
CHOICE OF GAMES 
CARTRIDGES 
(Worth over £17.00) 



80 characters per line 

* 30 characters 
per sec 

* Dot Matrix printer 

* Tractor Feed 
ONLY £185.00 




CARTRIDGES 

8K Memory £34.00 

16K Memory £56.00 

Programmers Aid 
ONLY £27.50 

Super Expander 
High Resolution 
graphics with 3K 
RAM 

ONLY £27.50 

SPECIAL SUMMER OFFER* 

MACHINE CODE 

MONITOR 
ONLY £25.00 



-**? 




** SPECIAL SUMMER OFFER ** 

EXPANSION UNIT WITH LID AND MACHINE 
CODE MONITOR CARTRIDGE ONLY £100.00 



_ TERMS OF BUSINESS 

Please add 15% VAT to all Prices. 
Deliver charged at Cost. Prices valid 
for coverdate of this magazine. 
Phone or Send your Order TODAY 
using 

ACCESS 
OR 

BARCLAYCARD 



I Please send me a copy of your 'VIC 
. LIST containing Software, Hard- 
| ware and Books for the VIC 20 
. name 



sea 



■AAJLtl 



no 



B electronics 



ADDRESS 



48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD 100 yds FROM 
ARCHWAY STATION TEL: 01-263 9493/01-263 9495 TELEX: 22568. 



IT 



YC 
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BEFORE YOU BUY 
YOUR MICRO! 

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES 

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED 
AT PRICES WELL BELOW RECOMMENDED RETAIL 

GIVE US A RING 
ON 01-441 2922 

ND SAVE £££'s WITH THE 
OWEST PRICE GUARANTEE 



All products carry a 1 year guarantee (parts & labour) 
Pay and extra 10% for a 2 year guarantee 




\wmM 

(— . -.- 14 Station Road. New Barnet. 

turopes Largest Discount Hertfordshire, ens iow 
Persona! Computer Stores" (Close to New Bamet br station 

Moorgate Line) 

Telephone: 01-441 2922 (Sales) 
Telex: 298755 TELCOM G 
OPEN (BARNET) ■ Warn ■ 7pm - 
Monday to Saturday 




Vk -A*** >i\v«* 



TELEPHONE SALES 

OPEN 24 hrs. 7 days a week 

01-449 6596 



! -449 6596 
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New From Fuller 

FD System for the 

SPECTRUM 




£39.95 

+ £2.50 p & p. 



Professional Keyboard & Case — 

This unit has the same high standard as our ZX81 unit. 

Tough A.B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and 

the Power Supply. 

Our own Power supply is available:- 9 volts DC at 2 amps. 

Mains either 110v or 240v AC at £5.95 + 80p. p & p. 

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel 
key switches have gold plated contacts and a guaranteed life of 10 6 operations. 
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it 
into the FD case, plug in the keyboard and that's it. No technical know how or soldering 
required, the built unit is tested and comes with a money back guarantee. 
Spectrum Keyboard and Case Kit £33.95 

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also 
fixes inside the case, p & p 80p. 

SPECTRUM SOUND AMPLIFIER £5.95 + 80p p & p. 

Complete with leads, volume control and loud 
speaker in tough ABS Plastic case measuring 
5" x 3" x 1" just plugs into your spectrum MIC 
input. 

SPECTRUM PLUG PLANNER — £18.95 + £1.00 p & p 

Complete with 3 metres of cable, three 13 
amp sockets for TV, Tape etc AND 9 volt 
at 2 amp power supply with power jack to 
fit Spectrum or ZX81 

The ever popular FD42 Keyboard and case 
for ZX81 £39.93 including VAT & Post 
FD42 as a kit £33.95 including VAT & Post 

FD42 Built only £24.95 including VAT & Post 

FD42 Keyboard Kit £18.95 including VAT & Post 



GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALLTOTHE ZX CENTRE. 

Mail to FULLER MICRO SYSTEMS, 

The ZX Centre, Sweeting Street, Liverpool 2. England, U.K. 

Please Supply:- 

Name 




3S 




AO Code 





Address 



to 

a 

to 

to 



SAE for more details — Enquiries: Tel. 051-236 6109 
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Pitman's Programming Pocket Guides 

Essential reading for anyone interested in programming: beginners, 
students, of computer science, professional programmers and 
home hobbyists. 

These handy guides are specially designed for quick, easy access. 
They are ideal reference and revision, and can stand upright for use 
beside a terminal. Place your order today. 



Order from your bookseller or send this form to: Cashpost Service, 
Book Centre, Southport PR9 9YF. Postage and packing arc FREE. 
Please send me 
□ Pocket Guide to Programming bv John Shelley 

ISBN 273 01705 5/£2.25 
n Pocket Guide to BASIC by Roger Hunt 

ISBN 273 01685 7/£2.2S 
D Pocket Guide to COBOL bv Rav Welland 

ISBN 273 01650 4/£2.25 
Z Pocket Guide to FORTRAN by Philip Ridlcr 

ISBN 273 01683 0/£2. 25 
D Pocket Guide to PASCAL by David Watt 

ISBN 273 01649 0/£2.25 

I enclose a chequeVpostal order* for £ Alternatively, 

please debit my Barclaycard Visa*/Access*7Diners Club*/ 

American Express* account number 



(•Delete as appropriate) 



Signed 

Name (Capitals Picasc) 
Address 



PG/9/82 



Pitman Books Limited, 128 Long Acre, London WC2E 9AN 

— ^_^^a— Pitman Books ^—^^^^ 



What's 




all about? 



Information Technology 

Peter Zorkoczy 

This is the year of Information Technology. 
What is Information Technology? Where did it come from? How did 
it develop? Where is it going? What can it do? How does it do it? 
This new book gives straightforward, no-nonsense answers to these 
questions. No specialist knowledge is assumed. Order it now. 
Paperback/152 pages/Published September 1982. 

Order from your bookseller or send this form to: Cashpost Service, 
Book Centre Limited, Southport PR9 9YF. 
Postage and packing arc FREE. 

Please send me copyVcopies* of Information Technology, 

ISBN 273 01 798 5/£4.50 

I enclose a chcque'/postal order* for £_ 



_, made payable to 



Pitman Books Limited. Alternatively, please debit my Barclaycard 
VisaVAccessVAmerican Express*/ Diners Club 

account number 

(•Delete as appropriate) 

Signed 

Name (Capitals Please) 

Address 



.YC/9/82 



Pitman Books Limited. 128 Long Acre, London WC2E9AN 

^»^^^— Pitman Books — ■— 



ZX81 HEWSON CONSULTANTS SPECTRUM 



HINTS AND TIPS FOR THE 
ZX81 by Andrew Hewson £3.95 

The mnt complete book at the price 

■ IgflffMB -»,-*■ • 

U*yJ*««r*'*i*>fl i** (Mpi** *■** *<**+■*<) if * *h»i*> iju ** t»*t«**«3»» t»- -. 

MCfca^Mi ffr< wutftf d*l*brl*r***p'Dg»*Tw c#fcngu*nMafvi««4rofn 
i*»*1(i-a'«<lnta&i4fertQj«LrV*l ***£*/* Cod* ** 09* «■»* ** »<** * -w* **. 
**■**» #twy*£>BQ'«* l .rW%t *-gv*gf fiM*ti*t}r*6«'fe«»fW NMd *4<l*<vS 

eouvn* shoot statistics »■■ 



16K MEMORY 

r**t8<STV*LUt^O*MON|> '«* 




£24.95 

48 + 8K NEW 



•**S~<i*'ftowi 

* » v »• * ****i*t '-a tn **»d*>fl 

»M**4JI*t0r *»+to me** -n#n $r» 

program 
itaffin ** * 

J? <&*< *VjP>>bJ«*nej"j* *■** 

tin 

* DVr#<-rl» »&y+% Mt>'* t*iJ »%*- 

imniiii» t 

fMHANlfMlwAM ■■.*-•■ 



£6195 

64K MEMOPACK 




SPECTRUM SOFTWARE 
AVAILABLE NOW! 
SPACE INTRUDERS FOR THE 
ZX SPECTRUM 

Features include: 

Full sound and colour action! 

3 Laser bases, 4 Defences, 

M/C Super fast action 

High score display, decerning aliens, 

64 Aliens in each squadron 

Squadron after squadron attack your 

position „_ __ 

All this yours for Only tO.?b 



Z80 OPCODES 



£1 .45 



A mutt lor Ihc beginner *"0 Tt>* nj^f^rrvctj prcflrj^nHir 
«TA« Thu hjnd r*idy reckontr litis ill 600 pW« Z80 
michin* code <ft»Vuct»oni in e*c*flr\»i jnd hc**d*c-^«l with 
ineif mwumrjn^t. f#ch Op Cod* n ftweemetty **ol#ir>ed and 

«61t-f«I*r«incra S^pp'td m a p«K*£i:r*» tf *A»p3rcnt walte: 

''■■' tuv r*ftr*nc« *nd duc*b«lity 

PROGRAMMERS £6.50 

TOOLKIT FOR THE ZX81 

: HMM* i*ft*rwilift<iy>vt l Ar*iOu wM*>gyov«O«Api0Q***n'0' 
«-#*» < **» ■.<*.» 49 tn*i w-t**>* * <*»• 1 o«*Krt * 11 *«wt **£ok< *-j* *<** i« 

^JVi'Dtirilf >«?J*' O^l WT»r^f^|jF»'Hlfr'W*''tf*T*lJprOjJ<r*ff\ill>v'*r>«T) !<*•*• 
<*-■** *W» 

S«r^|>^trMrpS»<ClW»c#*e©v#Bt*mr«C>*^ilr's*rtIO«d(h*Too'fc':-- tfw 
normal**** T^Te^^h^r*a»»*»*»*rh»^»ao*'*J'r^¥o»jrccfnrr\ar*i 

Vow t«)«M lft«l*'»rtl# l ^p«M)f*n*\»r','^. mr-r' .- -fw ' cjo*.1 7.-» op**."* 

Toe* H &#"* r «3»M «~. Iw4r 

^*AflTAAdfM*.v*UNrt*#MS»***Jr 't^uf.-Ti^rttnrf^wi 
■. I LIU ff#tff-#a«««O'0fl**«'«lru«*COWT»«rtJ 

+** 
* »N» v uTprcj«e*t*o^a«»o«fl««h«»*ar<*'a«*c>*»jnnpok«*'T* v «4 

LINE RENUMBER £4.95 
FULL LINE RENUMBER 
RESIDES ABOVE RAMTOP 



PUCKMAN NEW! 
FOR THE ZX81 

* All #c!KK* dlipUv 

* Scour the m*i# fof food 

* [>Qdfl*ih*flhOMSwhoCdm« 
10 ^itui you 

* Automatic option - the 
machine pJjyf itse" 

* full fcvrtojrd dnpUy 

■ FmM <n«*uction display 

* Conrinuoui a coring 

* Srjc (h* bett scofe 10 dJtc 

* Svp<r 9raprr«s wh*n ui*d 
wrth Qu>cA Sii>* 9f*phio 

bee rd 



PILOT * 
FOR THE ZX81 

• NEW! 

hrw jms ssentr^ P4d*cAjMfnoe* 

VOwtAUl«r>4*| "V &*lt***^ bNCOnt 

*mfoeo>rflt'*flg, rr^t>nr**Y> ****** 
<ouWirotfioo>Urtr««' M»**.i»*rM 
c h*le n$». v<m tn*r i«mi tfaWfl 10 Or 

■eta MdR»^«d*«vth«nv«9 

- "•■• -*»,tp!W¥V^Hji1M'irW 

ntfffKyJiy.trtt-^rO*' M*» <i<K>4 



£5.95 




£5.95 





SINO S * E rOK FUU CATMOGl* Oh 

MAHtnrAKt somvAHl & latest piices 

Cheque with Ofder or quote Access or Barclaycard number 
to: HEWSON CONSULTANTS, Dept YC, 60A St Marys 
Street. WallrfigfcKd. Oxon OX10 0EL. 
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NEW SHOP 
WILL OPEN 

IN NEWBURY 
IN SEPTEMBER 



29 BELVEDERE, LANSDOWN ROAD, BATH 

47 CHEAP STREET, NEWBURY 
67 HIGH STREET, D/rcNTRY 



«**!? 



Jl 



£195.00 + vw 



DKZ^pO 



EPSOH 



NIK80 



^ 



gH\GSR 



S#T 



VAV 



crou^I 



80. 



o 









°"oi 



"HAY 



— _*J^JL l^AJ 



i P^ 






w-^»« 



*>*> 



<tt 



iea 



00 



vat 



VIDEO MONITORS 

All sizes and prices 

8iack/white9' £90.00 

Black/white 12* £65.00 

Green Screen *2' £85.00 

Amber 9" £95.00 
All PIUS VAT 



ptf\W* 



q,tf* + 



EXTENSIVE RANGE OF 

BOOKS AND SOFTWARE 

ALSO AVAILABLE 



Q(0225) 

334659. . , 

Post to: ""■ 
, MICROSTYIi. FREEPOST, 
" •'•' 4f 1 29 Belvedere, Lansdown Road, Bath BAH FP I 

**+fH{*£ \ I P!ease sencl me fu^er details on the 

Hj 13*** w$ffclA 1 I following, ond your special offers: 

j^^JJI^:::::::::::-::: 

■ Company I 
Address ^~ . 



|M< 
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U3UJQ ELTEC SERVICES LTD 



BBC MICROCOMPUTERS 

BBC Model "A" (Available Now!) £326.00 

BBC Model "B" £435.00 
BBC Model "A" partially or fully converted to Model "B" 

as per your requirements from £367. 86 

16K HITACHI memory (as fitted by ACORN) £41.86 

RGB socket £2.01 

Printer Interface £17.25 
14" Full colour MONITOR (Used in BBC Computer 

programmes) £309.35 

12" Green Screen MONITOR £126.00 

RGB Monitor Lead £5.00 

GP1 00 A Printer £247.25 

Printer Cable £18.40 

Cassette Recorder £24.00 

Cassette Lead (7 pin DIN/3 Jacks) £5.00 

SOFTWARE 

Sinclair Cassette 1 (Star Trek, Candy Floss) £5.95 

Sinclair Cassette 2 (Hangman, dice etc.) £3.95 

Sinclair Cassette 3 (Mutant Invaders) £5.95 

Sinclair Cassette 4 (Breakout) £3.95 
FULL RANGE of ACORNSOFT BBC CASSETTES all £9.95 

NEC 30hr Basic £5.50 



^ICORN 
COMPUTER 



Practical Programmes for the BBC Computer 

Johnson-Davies £5.95 

Basic Programming on the BBC Computer Cryer £5.95 

ATOM MICROCOMPUTER 

ACORN ATOM, assembled, 8K ROM, 2K RAM £172.50 

ACORN ATOM, assembled, 12K ROM, 12K RAM £225.00 

Power Supply £9.20 

ACORN 96K SINGLE DISK PACK £343.85 

Disk Buffer Pack £11.75 

GP100A Printer £247.25 
21 14L RAM Chips per K " £2.50 ** 

Word Pack ROM £30.00 

"« UTILITY ROM SWITCH ** 

Up to 4 ROMs keyboard selected £41.79 

FULL RANGE OF SOFTWARE, ICs, 
CONNECTION LEADS etc 

Atom Magic Book £5.50 

Getting Acquainted with your Acorn Atom £7.95 

Prices are VAT inclusive. P&P 50p Books, cassettes, chips. 



Hardware items £3.00 delivery by Securicor 

ELTEC SERVICES LTD 

231 Manningham Lane, Bradford BD8 7HH 

Tel (0274) 491372 



VV1% 




IENT 




Improve your ZX BASIC Programming 
skills with this new book 

Assumes knowledge of the Sinclair ZX81 
BASIC manual only 

Illustrated by over 25 useful and enjoyable 
programs, demonstrating the rules 
described, while making the most effective 
use of 1K 

Many of the principles listed are of more 
general application, most particularly to ZX 
SPECTRUM Basic 

Send £5 to: 

Ivor Killerbite, 
10, Elson Road, 
Formby, 
Liverpool L37 2EG. 



MIDWICH MICROCOMPUTERS CO. LTD. 



MAIL ORDER SPECIALISTS 

Lowest Prices — Fastest Delivery 


MEMORIES 

2114 Low Power 200ns 
2708450ns 
2716450ns (5V) 
2716350ns (5V) 
2716450ns (3 rail) 
2732450ns 
2732350ns 
2532 450ns 


**NEW LOWER PRICES** 

0.80 4116200ns 0.70 
2.79 4116150ns 1.10 
2.10 4118150n$ 3.38 

3.59 4164 200ns (Tl) 4.65 
5.95 4816/4516 100ns 3.25 
3.90 5516 200ns 9.38 
4.40 61 16P3 150ns 4.30 

3.60 61 16LP3 150ns 5.75 



BBC MICRO UPGRADE KITS 
**NEW LOWER PRICES** 

As some parts are $0 in short supply please check availability 
before ordering. 

BBC1 4516/4816x8 100ns 25.50 

BBC2 Printer/User I/O kit (1C69/70+ PL9,10> 8.00 

BBC4 Analogue input kit (IC73,77 + SK6) 6.70 

BBC5 Serial I/O and RGB kit (IC74/75 + SK3,4) 1 1 .45 

BBC6 Expansion bus and tube kit { IC71. 72,76 + PL11, 12) 6.25 

BBC21 Printer cable complete 13.00 

BBC22 Connector for user port with 36" cable 2.00 

BBC44 Analogue input plug with Cover 2.25 

BBC555and6pinDIIM plugs for Serial I/O and RGB input 0.99 

BBC66 Connector for Bus port with cable 3.50 



24 HOUR TELEPHONE SERVICE FOR 
CREDIT CARD USERS 

* All prices exclude VAT and Carriage (0.75 + VAT) on orders under C10 * 

* All orders despatched on day of receipt with futl refund on O/S items rf requested * 

* Order receipted 8 retu med with goods. If full VAT invoice required please add 0.50 + VAT * 



MIDWICH MICROCOMPUTERS CO. LTD. 

DEPT YC, HEWITT HOUSE, NORTHGATE STREET, 

BURY ST. EDMUNDS, SUFFOLK IP33 1 HQ 

TELEPHONE: (0284) 701 321 TELEX: 81 7670 
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EDUCATIONAL COMPUTING 

on the 






At! programmes 
fit 1K 

Creative use of 
graphics 

Many innovative 
ideas 

FuUy documented 

Includes many 
games 



Hmrm m Jut A mi Of progrmmmmt to turn your 
Sinclair ZX81 into a powrtuJ oduCMltonMl tool. 
And you don't •*•#! nood to know programming. 
Tnmtw me dot* Instruction* and ptanty ot tip* 
A mdvteo- Oa ti gnad to go bayond drill & prmctlco 
KM promote jamming through interaction I diacovary, 

Includes:- 
TORTOfSE 
A simplified 
version of the 
famous Turtle 
programme 

CODED MISSILE 
Combines the 
fun of arcade 
games with 
(earning 




£4.95 only 

incl. p&p 

Graph -plotter • histogram • Simon-spell • Sketchboard • Times-table • Sets 
Series -quiz • XY- coordinates • Count # Equations • Areas • Guess -a -Volume 
Angles • Upstairs -Downstairs • Musk: notes • See-saw • Wipe-out •Sped 
Temperature • Clock • Money • Snake 
Mastermind • Number shoot • +26 more 

fro: (Please send me copies Educare's 507| 

EDUCARE 1 1 enclose cheque/postal order for £ 

•103 College Road Name 

Margate (Address 

I KentCT9 4AA 



EDUCARE 



UK ymm cMM Wwfii early. Sana now 



I 
[ 

J 



SIR Computers Ltd. 

Cardiff 

BBC MICRO COMPUTERS available direct from stock 

BBC Micro Computer Model A £320.00 

BBC Micro Computer Model B £400.00 

Conversion of your Model A to B £92.00 

ATOM PRICES SMASHED! 

8KROM + 2KRAM £149.50 

8KROM + 12KRAM £175.00 

12KROM + 12KRAM £199.00 

ATOM DISC DRIVE £299.00 

Large range of Atom and BBC software in stock 
DRAGON 32 NOW IN STOCK 

ZX SPECTRUM HARDWARE 

8 bit input/output port £1 1 .00 

8 bit input/output port with LED display £15.50 

4 channel analogue port (for joysticks! Price on 

application 

Joysticks (analogue board also needed) P.O. A. 

"Centronics" printer interface P.O. A. 

Ail Add-Ons are ZX81 compatible 

All prices are inclusive of V.A.T. 

Please add £10.00 for Securicor delivery of BBC Computers 

+ Atom Disc Drive, £7.00 for delivery of Atom 

£1 .00 for all other items. 

SIR Computers Ltd. 

38 DAIMYCOED ROAD, CYNCOED, 

CARDIFF CF2 6IMB, WALES 

Tel: 0222 - 759015 



The ultimate 

SINCLAIR ZX 81 (16K) 

DATABASE FILING SYSTEM 

by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 
The one you've been waiting for!! 

Cassette based 

Clear "menu" operation 

Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc. 

Complete with demonstration file and full instruction/application leaflet. 

Requires 16K Ram pack. 

Applications: Recipe file 

Stamp/coin collections 

Inventory Control 

Employee Data 

Record Collections 

Magazine article catalogue 

May be used for any application where fast access is required to stored information 



Access accepted 

Send cheque or P.O. or credit card number to: 

GEMINI MARKETING LTD. 

9 Salterton Road, Exmouth, Devon EX8 2BR. 

Or telephone us with your credit card order 
on Exmouth (03952) 5832 

DESPATCH BY RETURN 



ONLY 

£5.95 FULLY INCLUSIVE! 



<&f 
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PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 ! 

The NEWEconaTechlBKRAM PACK 

adds 1 6-times more memory to your ZX81 at a budget price! 



Fully assembled, tested and 
guaranteed - neat and compact. 
fits snugly to eliminate wobble. 
Com pat able with ZX Printer. 







ONLY £19.951 

plus £1 .50 post & packing 
to anywhere in the world 





Full refund if not fully satisfied - simply return within 
14 days of purchase. Allow up to 28 days for delivery. 
Fill in the coupon below and send with cheque or P.O. 



To: 

EconoTech, 30 Brocken hurst Way, London SW16 4UD 
Please send me .... 16K RAM Packs @ £19.96 each, 
plus £1 .50 post and packing. 



Name 



Address 



*x* 1 Spectrum 

MANAGEMENT GAMES 

AIRLINE 

Can you compete with British Airways? You must decide on the number of 
aircraft to operate, whether to buy or charter, whether to enter into a loan or a 
fuel contract and the levels of staffing and maintenance. Problems 
encountered are tax demands, strikes, cancelled flights, hijacks and aircraft 
crashes. 

AUTOCHEF 

As MO of a Catering Company you must negotiate for leases, decide on menu 
prices, level of wages, advertising and dividends. Each year you must predict 
the inflation rate. You are also given options on consignments of wines and 
food and loan contracts. You will be made to resign if you are not successful. 
There are 3 levels of difficulty. 

PRINT SHOP 

You own a small priming company and are required to decide on (a) the 
number and type of staff you employ and when to increase or reduce staff 
(b, the amount and type of paper you stock (c> the week in which work is 
scheduled Id) the quotation for each job. Are you an entrepreneur? Test your 
business acumen to the limit! There are 3 levels of difficulty. 

These simulations are realistic and are not only fun to play but are educational. 
The user will learn to interpret Trading Profit and Loss Accounts and Balance 
Sheets. Our programs are very comprehensive and fully utilise the memory. 

ALL PROGRAMS INCLUDE DETAILED INSTRUCTIONS. 

£4.75 for one, E8.00 for any two or £12 for three. 
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Please state computer type and send 

cheque to: OEPT S 

CASES COMPUTER SIMULATIONS^ 

14 Lang ton Way 

London SE3 7TL. ^/*fo 
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v Without question the finest machine code games available 
today". J.N. ROWLAND Product Manager for W.H. SMITH. 



GAMESTAPE 1 for 1 K 

10 Games incl ASTEROIDS, UFO. 
GUILLOTINE. KAIEIDESCOPE. etc. 



only f3.9t> 

CODE. BOMBER. 



PROBABLY THE BEST VALUE 1k TAPE AVAILABLE 



We've done in Ik, gomes which some of our competitors 
require 16k to do' 





GAMESTAPE 2 for 16K onty C3.96 

'STARFKjKTER Superb mach.ne code space Baffle. Set 

ooainst a background Of twinkling stars, with stunn.ng 

explosions — it vOu can hit the enemy! 

PYRAMID Can you move the Pyramid? Make a mistake and 

it will colla*.-;! A Thinkers game. 

ARTIST The ultimate Graphic Designers a*j. 8 Directions. 10 

Memories. SAVE, COPY. RUBOUT. CLS. etc 



GAMESTAPE 3 for 1BK 

■CATACOMBS A Multi-Level Graphics Adventure.' 



Onry£4.96 

Each 



level can contain up to 9 Rooms, 8 Passages, 7 Monsters, 
Food. Gold, Traps, Phantoms, an Exit (to the next level), 
and there's an infinite number of levels. 
NOTE. . . , This is NOT one of the necessarily limited text 
Adventures as sold elsewhere. 

"An txcetent addictive game which wM keep you amused I 
far hours' . COMPUTERS VIDEO GAMES. 






■IS 
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GAMESTAPE 4 tor IMC oorf £4.86 

•3D MONSTER MAZE The Game to Top All Others. 
Unbelievable Graphics 1 Can you find your way through the 
Maze? The EXIT is there somewhere, but then so is a T.REX. 
and its after YOU! All in 3D (the T.REX wil actually run 
towards you in full perspective'), you've never seen anything 
like this before! 
">3D MONSTER MAZE a the best game I have seen for the 
ZX81~ . . . COMPUTER & VIDEO GAMES 
V/ / had to choose /ust one programme to impress an audience with the capabilities of 
the ZXSt, then J.K. Grave's 3D MONSTER MAZE would be the one without doubt' 
ZX COMPUTING. -BnSonr. bnfant,bnWianrr.... POPULAR COMPUTING WEEKL Y 




GAMESTAPE b for 19K . 



Only £4 96 




"3D DEFENDER The Ultimate Space Game. Super fast 

Machine Code 3D version of the Arcade favourite. You have 

to save you' home planet from the marauding Alien Spacecraft. 

This is all in 3D. your viewscteen shows you the view out 

of your fighters cockpit window. The backdrop moves when 

you turn, or fly up Or down (8 flight directions), just as if you 

were really flying itl But then YOU ARE! The Enemy Saucers 

will actually loom towards you in 3D, and shoot you rf you let theml Your display 

includes Score, Shidd Strength, Altitude, Proximity, Forward Radar and your viewscreen, 

which shows your rotating home planet, backdrop of Stars. Meteors. Explosions. 

Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in 

ful 3D' 

A SMASH HI T at ttxi IX Mcrof air (mon of tha other aoftwara houaea wanted • 

copy), a game not to be miaaedl 




GAMESTAPE « for 1 K . 



only £1.96 



* BREAKOUT Super Fast Full Screen Display Game. Your 
all time favourite with an added twist. See how much Money 
you can win and watch the pounds convert to Dollars. Ail 
in Machine Code for Fast Action with 3 Speeds, 2 Bat Sues 
and three angles of rebound" The best. BREAKOUT around 
and at this price you can't go wrong! 



GAMES MARKED * INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 
(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J.K. GREYE SOFTWARE LTD 
16 Brendon Close, Oldland Common, Bristol BS15 6QE 

CREDIT CARD SALES: Phone: 01 -930-9232 (9 a.m. - 7 p.m.) 
FOR INSTANT DESPATCH 



If you prefer :o see before buying, our range of GAMESTAPES 
are stocked by the following stores. 



BUFFER MICROSHOP 

GAMER 

GFORGES 



MICROSTYLE _ 
M1CROWARE _ 
SCREEN SCENE 
W.H. SMITH 

ZFDXTRA 



374A Streetharn High Rd.. London SW16: 

24 Gloucester Rd„ Brighton; 

— 89 Park St., Bristol, Avon; 

29 Belvedere. Lansdown Rd., Bath. Avon, 
131 Metton Rd., Leicester, 

144 St Georges Rd , Cheltenham, Glos; 



Over 200 Computer Branches, 

5 School Lane, Kinson, Bournemouth, Dorset- 



TRADE'S EXPORT ENQUIRIES WELCOME 
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Great games packs for 16K 7X81 . . . 
PACK 1 

ASTRO-INVADERS 

Just look at these features . . . 

. . . then look at the price! 

•Superior machine code programming 

• Rapid-firing with explosive on-screen kill effect 

• High-scoring saucers • 54 aliens •accelerating attack 

• Destructable defence shields •On-screen kill count 

• High-score update 

• Fast action space graphics 

— a new dimension in ZX81 value 

Astro-Invaders is yours on cassette for ONLY £3.65 with 

FOUR BONUS GAMES: 

ARCADE GRAND-PRIX - drive four levels of machine code skill 

PENALTY — defend your goal against the sharp-shooting ZX81 

GOLF - judge shot-strength, angles, bunkers . . . 

plus machine code insect fun with SWAT 

PACK 2 

PLANET DEFENDER 

— blast aliens in planet orbit . . . 

•ultra-dynamic machine code action •hostile alien- waves 

• fast responsive controls: ship up/down, thrust, laser-bolt, and 
smart bomb •comprehensive scoring 

• explosive graphics explosive price! 

Planet Defender comes on cassette for ONLY £3.65 with machine 
code STORM FIGHTERS — combat 5 fleets of swooping aliens 
as you blast through space. BREAKOUT (machine code) — race 
against the clock, plus GRAPHIC HANGMAN. 

16K ZX81 cassette packs 1 and 2 are £3.65 each (post free in 
U.K.). Fast despatch from 

John Prince 
29 Brook Avenue, Levenshulme, 

Manchester, M.19 



ATOM USERS! 

WIN AN ADPROM 4000 

IN OUR "ONE LINE" PROGRAMME COMPETITION. 
DETAILS IN OUR BROCHURE. DONT FORGET SAL 

ADPROM 4000 

WITH 2 CARDS 

Problem! Two or more 
Eproms and only one 
socket on your Atom. 
SOLUTION! is an ELINCA 
ADPROM unit and use any 
as required for only £39.10 
incl. VAT etc. 



ATOM 
CASE CONSOLE 

Type AC155 £31.63 incl. 
VAT etc. can be supplied 
with single Adprom as in 
photograph. 



FULL DETAILS OF ALL OUR PRODUCTS WILL BE SENT 
ON RECEIPT OF AN A5 S.A.E. 



ELINCA PRODUCTS LTD < Dep t o 

LYON WORKS, CHAPEL STREET 

SHEFFIELD S6 2HL 




CORN ATOM 



NEW4K EPROM PLUGS STRAIGHT 

INTO UTILITY SOCKET FLASHING CURSOR 

1200,600,300 BAUD CASSETTE OPERATING SYSTEM. 

VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE. 

Draw complex graphic shapes with one instruction 
using our special 'SHAPE' command 



33 NEW COMMANDS 



SHAPE N X,Y 

BLOCK 

POINT 

FIND 

KEY 

ZERO 

SCREEN 

STOP 

STRG 

MC 

RENUMBER 

AUTO 

DELETE 

VERIFY 

PACK 

TONE 



- draw shape number N at X,Y 

- draw block of any size, any graphic mode 

- test il graphic point set or clear 

- print lines which contain a given string 

- scans keyboard for use in real time games 
<rero all basic variables 

- set cursor to screen location (0 to 51 11 

- debugging program command 

- print strings in graphic modes 

- monitor — memory change. Hex & textdump 

- including GOTOs and GOSUBs 

- automatic line numbering 

- delete block of program lines 

- verify programs after recording on tape 

- removes non significant spaces 

- sound a note of any duration and tone 

PLUS: READ, DATA, RESTORE,BSAVE, APPEND/TAPE. . . 
BSTRG, CHAR, POP, VAR & BLEEP 

Fits any size memory Atom 
Full Documentation included 
EXTRA SPECIAL PRICE £16.95 ALL INCLUSIVE 



Ross 
Software 



RUSH YOUR ORDER TO: Ross Software 

44 Premier Avenue, Grays, Essex RM16 2SD 

Send S.A.E. for details. 



^k 



NEW FROM 
CAMEL PRODUCTS 



•* 



AN INNOVATIVE PRODUCT 

FOR YOUR ZX81 

Faster than a Floppy 

Easier than an EPROM 



MEMIC-81 



Just enter 

PRINT USR X 

and you've LOADED 

your BASIC program 

from CMOS RAM 

WHY PUT UP WITH THE 

DATA CORRUPTION 

AND TIME WASTAGE 

OF TAPE? 

2 k8 MEMIC-81 £24.95+ VAT 
4 kB MEMIC-81 £29.95 + VAT 



OTHER CAMEL PRODUCTS 

MEMIC T 2 kBTowerblock version for any System £29.95 incl. 

MEMIC L 2 kB Low Profile version with cabled connector £29.95 incl. 

PlO-81 8 + 8Ch. latched Input/Output ZX81 card £13.00 + VAT 

ROM-81 2kB-8kBROM/EPROMUnitforZX81 £14.94 * VAT 





m 
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£7.95 



The Atom Magic Book 

By MiV* Lord. A wealth of games and other programs: storing speech in your ATOM, 

converting programs written in other BASIC*, tape recording hints, 

and many more useful software an<J hardware tips. £5,50 

Getting Acquainted with your 
Acorn Atom 

By Tim Hartnell and Trevor Sharpies. 80 programs including 
Draughts! 184 pages. 

Practical Programs for the BBC 
Computer Er Acorn Atom 

By David Johnson-Davies £5.96 

The Memory for your Atom 

(Or other IMHi 6602/6800/6809 machine) 

16 or 32K BYTE VERSIONS^xpand your ATOM to 28 or 38K RAM 
ideal for Word Processing, Chess programs and Business Software. 

Fully Compatible with other Acorn ATOM software and hardware, 
including the Acorn disc drive. 

Versions available to fit inside the ATOM white still leaving room 
for other extensions such « the Acorn ATOM colour encoder board. 
Eurocard rack mounting types also available. 

new:! Versions of the above board* designed to run from a single *5V supply. 
s.a.e. for details 

ATOM Cassettes. 

We stock a selection of the best ones available, including: 

£6 
ES 
£9 
£8 
£8 
£7 
£7 
(CAAE-J from Bug-Bytel 



CAAD: 


Muncher +■ Martcala * Target + Life 7K 


CAAE: 


Galaxian 12K 


CAAF- 


Chess 12K 


CAAG: 


Invaders 12K 


CAAH: 


747 12K 


CAAI: 


Backgammon 7K 


CAAJ: 


Labyrinth 12K + FP 



THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the ZX81 Enthusiast. 

By Mike Lord, 120 pages. 

Programs for 1K RAM, and programs for 

16K RAM. Games, Business and Engineering 

Applications. RAM & I/O Circuits. Useful 

ROM Routines. Hints and Tips. 

£4.95 



What Can I Do with 1K? 

8y Roger Vatentine . A fresh arid original book containing 40 programs and routines for 
the unexpended ZX81. ,, „ 

The ZX80 Magic Book 

"With 8K R0M/ZX81 Supplement* £4.75 

Mastering Machine Code on your ZX81 

By Toni Baker. 180 pages of immense value to beginner and expert alike. 

£7.50 

ALL PRICES INCLUDE U.K. P & P AND 
15% VAT WHERE APPLICABLE 
OVERSEAS CUSTOMERS ADD fl.50 
CARRIAGE PER ORDER. 




VfSA 



TIMEDATA LTD Dept A 57 Swaliowdale, Basildon, 
Essex SSI 6 5JG Tel: (0268) 411125 IMON-FRI) 

rifilEDACA— 




ZX SPECTRUM HARDWARE 

24 line programmable Input/Output Port 

This new port has been designed ex- 
clusively for the ZX Spectrum and 
utilises MOS technology to 
minimise bus loading. 
The mam features 
are: 

• 3 x 8 bit 
ports 

• Port mapped 
using IN and OUT 
commands 

• 3 basic modes of operation 

• Direct Bit Set/Reset capability 

• Outputs capable of souccmg I mA at 
1 5 volts 

• Access via 3 x 16 pm OIL sockets and 28 way edge connector 
The port is available fully built together with a set of detailed instructions 
and suggested control applications. The port can either be used with our 
new Motherboard thus allowing a further card to be used, or with a 
stackable connector. Either way, it means that Micro-Drrves. Printers etc. 
will run happily with the port. 

ZX Spectrum PPl Port . . £1 6.50 

ZX 2 Slot Motherboard £16.95 

ZX Stackable Connector £5.50 

The prices are inclusive of VAT but postage must be added at 70 pence for 
a single item (100 pence for 2 or more items). 

Please note that we shall continue to support the ZX81 and that we also 
offer a 16 bit port for the 81 based on a Z80A PIO at £15 50 inc 



KEMPSTON ELECTRONICS 

60 Adamson Court, Hillgrounds Road, 
Kempston, Beds MK42 8QZ 



ZX81 Klik- Keyboard 

This is a full, forty key. moving 
keyboard which fits into the recess 
left after peeling off the existing 
'touch-sensitive' keypad. Con- 
sider the following advant- 
ages: 

• Positive feedback from 
keys 

• Fits onto the ZX81 

• No trailing wires 

• No special case needed 

• Elegant design with two 
colour legends 

The fully built keyboard requires absolutely no soldering since two flexible 
connectors plug into the ZX81 sockets. Alternatively, the keyboard is 
available as an easy to build kit at a considerable saving. Other ZX81 
products available include a two-tone keyboard bleeper (fits inside the 
case) at £8.95 built, and a Repeat key kit at £3.95. Now available with 41 
keys, the extra key can be used to give a repeat or reset facility £26.50 
(built) £23.00 (kit). 

Your Name and Address 
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Zx Spectrum PPl Port 
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ZX 2 Slot Motherboard 


£16 95 
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The 5th Personal Computer Word Show 
this September will be the largest and 
most exciting microcomputing 
exhibition ever held in the UK. 

There will be over 25,000 
square feet of display space ^ 
in the newest and most ^j ^ 
prestigious exhibition 
venue in the country. 

It's the only micro 
computing show to 
offer literally hundreds 
of stands covering 
micros for home, busi- 
ness and educational 
uses. Previous 
visitors to the PCW Show 
will get some idea of the 
size of this year's event if 
we tell you that it will be 
approximately three times the 
size of last year's bash! (Last 
year's show was, in its turn, twice 
the size of the year before. Statist- 
ically minded persons will calculate 
that at this rate the PCW Show will 
cover the face of the planet by the 
year 1995.) 




The 5th , 

Personal 



Computer) 



50p 

DISCOUNT VOUCHER 



This voucher is worth 50p off the price of 
admission to the PCW Show, Only one voucher 
valid for each visitor. Not exchangeable for 
cash. 




Features 
of The 5th 
Personal Computer 
World Show will include a 
Sinclair City and Acorn/BBC Arcade 
offering the very latest software and 
add-ons for these popular machines, 
computer chess competitions as 
always, and an opportunity for you 
to challenge a micro to a game of 
Computer SCRABBLE ®. 

From the business angle there's 
free consultancy with the National 
Computer Centre and more 




lg along a coupon from 

only £2.00 per person. 

f you're a business user 

(or potential user) of 

mieroeomputers just 

write with your 

cheque for £2.00 

(payable to the 

Personal Computer 

i World Show) to 

Tim Collins, 

PCW Show, 11 

Manchester 

Square, London 

Wl, enclosing 

your business 

card. We'll send 

you a special 'Fast 

Lane' ticket to save 

you the trouble of 

queuing. 

really is going to be a 

)w with a tremendous 

variety of machines and software 

on display. Be warned, you'll need 

demon- to make a day of it (remember we're 

stration open four days this year, not three 

machines and as in previous years) so give yourself 

business software than you plenty of time and wear comfortable 

could get to see in a year at your own shoes! See you there. . . 

office. But you needn't 

risk divorce to evaluate 

them. . . your wife (or 

husband!) and the kids 

can be looking at the 

vast array of home and 

educational micros in 

one of the other halls. 

It's £2.50 to get in 



BARBICAN CENTRE, 
CITY OF LONDON 

9-12 September 1982 

® SCRABBLE is the copyright of J W Spear & Sons pic, Enfield. 



CUT-PRICE COMPANIONS 



"Far and away the besf — Your Computer magazine 

THE ZX81 COMPANION by Bob Maunder is now available at ONLY £4.95 
with a FREE SUPPLEMENT on the ZX Spectrum! This offer ends on 30 
September, so hurry! 

LINSAC is also producing a SPECTRUM COMPANION series, and the 
first title. The Spectrum Games companion' is available from October at 
£5.95. 

The above prices include UK postage. Send cheques to: 



LINSAC 



LINSAC (YC), 
68 Barker Road, 
Middlesbrough TS5 5ES. 




ZX Spectrum 



ZX81 



In 1981, ACS Software published ACSEMBLER and DIS- 
ACSEM These are now generally regarded as quite simply 
the best assembler and disassembler programs available for 
the 2X81. 

"The disassembler , . , is really fantastic." A.M., London 
"lam very pleased with the assembler and I feel that you have 
a real win ner in this program. " R. 8. , Gloucester 

Vour programs are first class. Looking forward to more." 

A. J., Norway. 
". . . rhe single biggest step to proficiency in machine code 
programming." SINCLAIR USER 

Now. with the superior facilities of the ZX Spectrum, ACS 
Software have done it again Ultraviolet and Infrared are as- 
sembler and disassembler programs that will extend your 
Spectrum. Look at the facilities that Ultraviolet offers: 

Works entirely in decimal (no hex problems); all Z80 in- 
structions correctly assembled: supports the pseudo- 
instructions EQU. ORG (multiple ORGsattowed), DEFB, DEFW 
and DEf S; code can be assembled at one location and then re- 
located; allows alphanumeric labels of any length; full listings 
of assembled code and mnemonics can be output to the 
printer; full error trapping with faulty instruction clearly indi- 
cated; comments can be included in the source file. 

So now there is no need to be intimidated by machine code - 
with Ultraviolet and Infrared it's child's play! Buy them from 
the machine code specialists - ACS Software. 



ULTRAVIOLET - £7.50 



INFRARED - £6.75 



TH* fottOwine programming fUl *rv 4vaiU We tor the 16K ZX81 11 £S SO •»!>. SAE 
for tjf tn'.t Prices iftdwo* postage and packing !o* UK orders, overseas clients 
»i«i* atM appropriate postage 

ACSIMRIER OtSACSEM: ACS DEBUG: PflOGSTOM: TOOUtTT 
PBOCMEBGf (version!) TA«KIT 

PRGGMFRGE and TAPSKlT won't mekr * Stwclturn out ol your Jxei but ihey will 
give it idm* interesting new facilities? 



ACS SOFTWARE 7, Lidgefl Crescenl. 
Ftoundhay. 
Leeds LS81HN 




ZX81 Software 

Business Software 16k & 32k 



BUSINESS BANK ACCOUNT This program enables you to make debits under 1 1 
subheadings. The search facility will enable you to list & total all payments to one 
supplier, or all payments from one client. You can also list all entries under one 
subheading. The statements include totals ot all your subheadings. 

PURCHASE DAY BOOK Keeps a complete record of all your purchase* under 1 1 
subheadings. The search facility will enable you to list & total alt Invokes Irom one 
supplier, or all entries under one subheading. The program win also calculate & 
deduct VAT. 

SALES DAY BOOK For all your invoices. This program can be used to prepare 
statements for your clients of outstanding invoices. The search facility will enable 
you to list & total ail invoices to one client The program will also calculate VAT. 

All programs will accept envies up to £99939,99. It will also enable you to prepare 
accounts for both VAT returns & your accountant. Programs can also be used by 
companies not registered tor VAT. 

16k Programs accept 150 entries £8 75 

32k Programs accept 440 entries £10.75 

Special 16k Pack including all 3 programs £25.00 

Special 32k Pack including an 3 programs £30.00 

QUARTERLY ANALYSIS for all your Purchase, Sales and Bank Account totals 

£4.75 



32k Memory £49.95 



Wo now have avaflable the new MEMOTECH 32k Memory (or use with our 

programs. 

TRANSFORM LTD. For details send S.A.E. to 

41. Keats House, Porchester Mead. Beckenham. Kent. 

01-658 1661 Callers welcome by appointment. 

An prices includes VAT Post & Packaging. 
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PUT YOUR 
_» MICRO 

Hto 

WORK! 




m *tr<«*Acr 



YOUR 
MACHINE 



MDR (1NT£RFACFSI. 



CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wanted your MICRO 10 control a machine for you, or 

manage your house? If so, the MDR 'MICROCOMPUTER CONTROL 

INTERFACE' will give you isolated channels of OUTPUT (8A @ 250 

volts) and switch sensing INPUTS. 

Available now for connection to PET USER. PORT, RS232 and 

IEEE488, allowing expansion up to more than 900 channels. 

Supplied complete with connect'ng cables, full data and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 

individual components available. Write or phone for details. 

MDR (INTERFACES) LTD. 

Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 

Telephone: 0825-790294. 



THE 



BUFFER 



MICRO SHOP 

(NEXT TO STREATHAM STATION) 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 



PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tel: 01-769 2887 




£ 

ATOM 8K + 2K Kit 119.00 

ATOM 8K + 2K Assy. 149.00 

ATOM 8K + 12K Assy. 170.00 

ATOM 12K + 12K Assy. 199.00 

ATOM Power Supply 8.00 

ATOM Econet 70.00 
ATOM Eprom 

Programmer 40.00 

Prog. Power Toolbox 24.50 

ATOM Disc Pack 275.00 

ATOM-BBC ROM 43.00 

2114LRAM 0.89 
*10% off Acorn & Bug- Byte 
ATOM Software 

PERIPHERALS 
Printers (Atom or B.B.C.) 

MX80T 290.00 

MX80T/3 299.00 

MX80FT/3 340.00 

MX82 330.00 

MX82FT 362.00 

MX100/3 440.00 

GP80 185.00 

B8C or ATOM Jumper 15.00 
Mo nitors (B.B.C.) 

BMC 240.00 

Microvitec 260.00 

FPRom 19.00 



VIC-20 CPU 

VIC-20 C2N Cassette 

VIC Printer 

VIC Floppy Drive 

VIC Memory Exp. Board 

VIC 3K RAM Cartridge 

VIC8K RAM Cartridge 

VIC 16K RAM Cartridge 

VIC Programmer's Aid 

Cart. 
VIC Super Exp. High 

Res. 
VIC Machine Code Cart. 
VIC Joystick 

•10% off VIC Tapes and 
Games Cartridges 



£ 

150.00 

34.00 

187.00 

304.00 

98.00 

23.50 

35.00 

56.50 



27.00 

27.00 

27.00 

6.50 



B.B.C. 

A - B Expansion + Test 90.00 
Part Expansion (32K RAM + 

Printer l/face) + Test 46.00 
RAM Expansion Kit 26.00 

Printer Interface Kit 9.83 

Bus Expansion Kit 8.65 

Analogue Input Kit 9.90 

" Please Add 15% V.A. T ' 

* Orders Over €20 Post Free * 

* Orders Under £20 Add 50p. 
Postage * 

Analog joysticks per pair 19.50 



Books & Software — Spares and Repair Service 
Send for Stock/Price Lists 

D.A. Computers Ltd. 

184, London Road, Leicester, LE2 HMD. 

Telephone (0533) 549407 



LDCDCB 



SERVICE CENTRE 
OFFICIAL STOCKISTS 



We can upgrade 
your Model A 



to Model B 

Large range of software in stock 




In stock -wide 
range of 

^CORN software 

OFFICIAI STOr.KISTS ****■*■ IUI V 



OFFICIAL STOCKISTS 




VIC-20: £170 incl VAT 

ALSO SOME MEMORY 
PERIPHERALS & SOFTWARE 
Fe w items only - 
first come, first served! 



EPSON FT/2: ONLY £400 incl VAT 



Micro Tantel 

Turns your TV into a Prestel 
receiver - or download software 
form Prestel with your Apple 
ONLY £160 incl VAT 
Alpha Numeric Tantel 
ONLY £200 incl VAT 




TWICKENHAM 

COMPUTER CENTRE LTD 

72 Heath Rd Twicktnhim Mridi TWl 4BW jOI-892 7896/01-891 1612) 
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Scramble 

The high-speed arcade 
game. Easily the fastest 
available. 32 zones, 
thrust and altitude 
controls. 



iran ALLiii£>DiJ 



the leaders 
in ZX games 



t 




Other great ZX programs from Mikro-Gen: 

Space Invaders • Breakout • Bomber * Frog 

Paxman • Sorcerer's Castle * DeBug (Disassembler/Monitor) 



AH on cassette, with libra"/ case 



ONLY £3.95 EACH 



.'. ■■■'.;.': j i oe?*iii o' :•*? M *'c*Gf'i f .»'*Jct*£xc5r»mian<aa(k)-w^ 
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ch«^«1.'PO»Ia ) r»M»!oM-•oG«•^J(y^»(M<0^oo^^*t>^clonB^ Suppliers of Software toSioclair 
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24 Agar Crescent Bracknell Berks RG12 2BK Tel: Bracknell (03441 27317 



[BRITAIN'S LARGEST SINGLE| 
MICRO USER GROUP 



BEEBUG ! 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 



IF YOU OWN A BBC MACHINE, OB HAVE ORDERED ONE. OR ARE 
JUST THINKING ABOUT GETTING ONE, THEN YOU NEED BEEBUG. 
BEEBUG runs a regular magazine devoted exclusively to the BBC 
Micro (10 issues per year). Now 36 pages. 

Latest news on the BBC project. 

What you should know before you order a machine. 

Members' discount scheme on books and hardware. 

New program listings, regular advice clinic, and hints and tips pages in each 

issue. 

April Issue: 3D Noughts and Crosses, Moon Lander. Ellipse and 3D Surface. 

Pius articles on Upgrading to Model B, Making Sounds, and Operating 

System Calls. 

Moy Issue: Careers, Bomber, Chords, Spiral and more. 

Plus articles on Graphics, Writing Games Programs, and Using the 

Assembler. 

June Issue: Mazetrap, Mini Word Processor, Polygon; plus articles on 

Upgrading, The User Port, TV set and Monitor Review, Graphics Pan II, 

More Assembler Hints, Structuring in BBC Basic, plus BBC Bugs. 

July issue I36 pages) Invaders and patchwork programs. Fix for BBC 

cassette Bugs, Mode 7 explored. User define Keys, Software reviews. High 

res graphics printout, RS423 receive fix. 



Membership 

6 months £4.90 
1 year £8.90 

Send £1.00 and A4 SAE 
for sample 

(Overseas add £1.00 for 6 mtns, 
£1.50 for 1 year) 



Make cheques to 

BEEBUG 
and send to 

BEEBUG, Dept4, 

374 Wandsworth Rd. 

London, SW8 4TE. 
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if/utotcvn 

The sole ZX81 agent for the 

Arab World is interested in 

software, publications, 

add-ons, etc. 

Don't miss this opportunity 
- ACT NOW! 

Send samples of all you have to: 

Si 

P.O. Box 147, Jeddah, 
Saudi Arabia, Tel: 6604212, 
Telex 402 276 Autoram S. J. 
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ZX-FORTH! 

♦FULL FIG-79 STANDARD 
(NON-DISK) 
♦FASTER THAN BASIC 
*EASIER THAN MACHINE CODE 
♦SUPPORTS ZX-PRINTER 

Forth, for trios* who are not already converts, is perhaps the closest vet 
to the ultimate all-purpose computer language. It is designed to be last, 
portable and extremity flexible. A FORTH program consists, largely, °' 
definitions Of new FORTH words, enabling a user to develop a unique, 
application oriented, vocabulary, it is oven possible to alter the syntax 
to suit your application (or just your style of program'] 

♦TAPE & DOCUMENTATION ... £10 
GAMES PACKS 1&2 

Pack 1 mclud«s: Space Torpedo. Reverse. M/C Life and more. 
Pack 2 includes: Robot chase, Nim, Music. Mini Adventure etc. 

UTILITIES PACK 

Enhance your BASIC Programs wish this set of useful machine code 
routines. 

GAMES PACKS ... £6 each 

UTILITY PACK ... £5 

•"COMING SOON*** 

PILOT: the educational language 

ALL PRICES INCLUDE VAT £r P&P 
QUALITY STACKABLE CASSETTES 

Quasar Computational 



Paraphernalia 



\ 



*** 



11c HERCIES ROAD 



UXBRIOGE 



MIDDLESEX 
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MORE MEMORY FOR MICROS ! 
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at what we can offer: 






RAMPACKS 

, for- SINCLAIR ZXS1 



VCS BKforVIC DUOIforATOM 

SkRAM + 3slots £4 4 64k RAM only £ T70 
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add up to SQkRAMi16k ROM 
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TRS8Q-V.GENIE UK1D1: 



3|2K bytes - £29 



32K add on RAM £46 





56K — exceptional low 



.K + Eprom programmer & 



■ 

32K add on RAM £6 



FOR A FREE BROCHURE, RING LINDA OR 
SUEON SOUTHEND (0702) 613081 
FORCREDITCARD ORDERS, RING JACKIE 
OR PAM ON SOUTHEND (0702)618144 

CHEQUES AND P.O.'s TO : 

AUDIO-COMPUTERS 

l 
87 BOURNEMOUTH PARK ROAD, ; 
SOUTHEND ON SEA _ ESSEX SS5 2JJ-" 

ALL PRICES INCLUDE V. AT. AND P0STAG 



Cpower consumption — £44.90 user port — only £79 

^\&7can"ayopt toe above products for ZX81 to fit your new Spectrum for just £5 Extra. 



TELEX 995337 G AUDCOM 

A TRADEMARK OFSOLIDISK LTD./ 
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MISSILE COMMANDER AND LUNAR LANDER 
Missle Commander: defend your city against ICBM's 
streaming from the heavens, causing a series of mutlicoloured, 
noisey explosions. You must also deal with marauding enemy 
bombers. There are 10 skill levels, and/ or on screen score. 
Lunar Lander: falling towards the lunar surface your lander 
must be brought to a safe halt on the green moon. A new 
surface is generated on each run, 
PRICE: £5.00 

POLECAT AND BREAKOUT 

Polecat: A completely original and ingenious maze program in 

which you are a rabbit and the computer is a Polecat. The 

action takes place in one of over a million underground mazes. 

The plot involves the rabbit collecting carrots and bringing 

them back to his burrow whilst avoiding the attention of the 

ravenous Polecat. 

Breakout See if you can bombard the wall until it falls, whilst 

trying to keep the ball in motion. 

PRICE: £5.00 




ZX81 



ZX VIDEO GAMES 

This latest package of software to be released must surety be the most amaiing 
available in the world. It features on one cassette all the last action machine 
code games that other companies would set* for £500 each, but we are able to 
br>ng you affihc following Machine Code Arcade games for that price. Not only 
are they excellent value for money but they are of the finest quality available for 
the ZX81 - ZXVG contains: 

UFO BOMBER 

You are on a mission to destroy enemy fuel pumps and installations, oght 
directions of movement through caves, fuel dumps and over rocky lunar 
terrain. You drop smart bombs and can straffe with your gun that fires 
streaming laser shells. This game is completely addictive, and gives you on 
screen and Hi scores. 

SPACE INVADERS 

This i$ not our "version", this is just like the real. thing, with four types of 
crawling invaders, defences that crumble as they are hit. UFO's for extra 
scores. Onscreen scoring and Hi scores. This game is brilliant! 

GALAXIANS 

Wave after wave of sweeping invaders drop their bombs at you. Your only 
hope s to dodge and destroy them This is a most addictive game, and we 
guarantee that this game will make your 2X81 really come to life. 
This game pack contains some other exciting machine code games, but you'll 
have to get a copy to find out what they are' 

We absolutely guarantee that this will tw the best value pack of video games 
software you have ever had, for quantity and quality. To make sure, just ask 
someone who has had this pack, enquire at your local computer shop. Or send 
off for it 10 us. 

NEW SHOWROOM NOW OPEN 

830. HYDE RD. GORTON. MANCHESTER. 

MAIL ORDER OEPT TO CONTROL TECHNOLOGY 

39. GLOUCESTER RD. GEE CROSS, HYOE. 

CHESHIRE SK14 5JE. 

(061-368 7568) 

ALL PRICES INCLUDE VAT AND P&P. 



YOUR SOFTWARE 
WANTED NOW 

WE PAY AUTHORS THE BEST 
RATES FOR THE BEST 
SOFTWARE. 



BOMBER AND FRUIT MACHINE 

Bomber This fast-action game involves the destruction of 

cities quickly before you crash into the buildings. 

Fruit Machine: Similar to the familiar one-armed bandit, with 

very realist graphics. 

PRICE: £5.00 

CRAZY RACE AND SUBHUNT 

Crazy Race: You are driving around a racing track. How many 

obstacles can you run over before you crash? 

Subhunt: You are a helicopter pilot firing down at submarines, 

destroying them before they destroy you, 

PRICE: £5.00 



Software 



ZX BUSINESS SYSTEM 

Now installed in many businesses, comes with PURCHASE, SAI ES LEOGER 
for 100 * entries per week, does daybook analysis. VAT iocl. ano exc 1 . , totals, 
password protection plus many more excellent features. You etSJ get a STOCK 
CONTROL MAIL LIST and PHONE800K. Easy to use, desKjrod UK everyday 
small business**. Include; instruction book and tape £17.00 iicl. VAT. 
And does the fob of systems costing hundreds ot pounds 

16K PACK 123 

Pack 1. 2 & 3 include all of: 

AIR TRAFFIC CONTROL: Animated radar screen of busy airport shown. You 
must bring planes into land; INVADERS SELFPLAY; PHONEB00 - keep 
friends' and relatives numbers on cassette. COMPUTER DATING, w'-o will it 
pick for you and those around you for a laugh. ADVENTURE ATLANTIC: you 
may become very rich or marooned forever. 8REAKOUT: SQUASH 
LANGUAGE TRANSLATOR: translates any European language to any cf>er 
COMPUTAPUNT: predict horse races and football pools with you V 
INDISCO. video roadracer. DRAUGHTS computer chequers, with kings 
BATTLESHIPS, nautical naval battle at home. MASTERMIND: brain teaser 
see if you can beat a microelectroic mmd. 
THIS MASSIVE PACK OF SOFTWARE IS ONLY £5.00 
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